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(54) SEMICONDUCTOR MEMBER AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To form a semiconductor member having a single id) 
crystal which has excellent crystallinity on an insulator by 
adhering a surface of a member formed on its surface of 
insulating substance, on the surface of a nonporous single 
crystalline semiconductor region formed on a porous single 
crystalline semiconductor region. 

CONSTITUTION: First, a P-type Si single crystalline base is 
made porous. A thin film single crystalline layer 22 is formed 
on the surface of a porous substrate 21. Then, another Si c 
substrate 23 is prepared, and an oxide film 24 is formed on the 
surface. The substrate 23 having the oxide layer 24 on the 
surface is adhered on the surface of the layer 22 on the 
substrate 21. Thereafter, the entire substrate 21 is removed by 
etching, and the layer 22 reduced in thickness remains on the 
layer 24. Thus, oxidation expansion of the porous 
semiconductor layer is prevented to prevent influence of 
distortion to an epitaxially grown single crystal. Further, the 
layer 22 having excellent crystallinity is flatly formed 
uniformly in a reduced thickness on the layer 24 of an 
insulator. 
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[»*«3 8] flE#£?lH«ISS¥*#««©»S 
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fc«xbf^*">^;^Slc t fcO^$nT^-5al*S4 
5 fcE*©*i«MM*©iatm 
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[ir«a 8 0 ] s&iesii 3 ©#^K*ttA¥*fflNK 

Off* # 5 0 3^D>ttT"P*-SBI*JH7 7t;JE«©¥ 

m«a8i] WE«iD'&t>*©xa««a»**tr* 

S^-Cfrfcn5f»^«7 7 fcE«©¥W#g5*t©§ijI 
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8 3 ] tirem 3 ©$^Kiif»ji¥*£»K 

E«©¥*fHRtt©WKffc 
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40 E«©¥*#«w©sism 

i«fc«t o»dEsnfc t> ©•?*«»*« 1 tcE«©*»# 

[11*38 6] MEHSft^tiHF »««|>Tfff t>ns 
»#E8 5 KE*®¥*fMm©ttft#& 

cm** 8 7 ] men 3 ©#4ftKiiitt¥*fflR* 

tt«t'tt**V>»4Na!-C*4»*B7 8fcE«©*»*« 

CsS^S8 8] tuENS©v'Jn>tt7 p ah>fig|fS 
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m*m 9 3 ] MESS 1 ©#*^S¥^#«««PS! 
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[»*«9 5] *re»ostoitoi8**S**£tr# 

m 

9 6 ] l»E3? 2 ©##?LR«l8&¥##iiWS& 
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E«©¥g#gBa©SiS:5&. 
[K$g 9 7 ] MESS 2 0#*ftX*MW*fM* 
tta^Kxe^+S^MS, y^XTCVDS, KEC 

vds, 3tcvDS. Rtiftfttt, /wrx-a/ty* 
-t6*satfn**tscj;oT»*sn*««a9 it 
B*0¥**«tt©tteaF& 

Jfcfc*O#jS3n&t>0T*«ll#!B9 ice«o*» 
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mm 9 8 CtBI«>¥ifli«tt0Sim 

m*m 1003 me* 2 ©##?lr 

1 0 0 KE«©¥gftgW©$Jigm 
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[if #3 1103 WE® 2 ©#£7LR#*i5ii¥g#ig 
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CVDfe *CVD«fe, W77-W'y 

MMMI1 l 2 3 *re^R^fi¥*ffi8ttH:»ff 
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[»#« 1133 ttE»«ft«ttH F**«t»Tff ton 

40 «n«« 1 0 4 izBmv>*m#mtamn&o 
[mxm 1143 weh 2 o#^?LR*iiss¥»ft« 
*tt*tt&«fr>i£NS?&«iMH( 1 0 5 ce*®** 

m««l l 53 *MENffl©J/U3>ttynh>JHt 

1 1 4KE«©*^gg«©uitm 

C»*^l l 6 3 ttrE36BB**l6iStt«!jRT«|^$nfc 
50 [«*«117] ffiE«D«%fttt«!lRT«|jft$n^ 



9 
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•SifiS 0 3*n>HT-C**ll#8ll 2 2fcE*©¥* 
[ft$a 12 6] «BkttlWT*Jj6Sn&«*±lC# 

ttfSMWUl5"J n >¥l«¥WWB*Ki5*tse»* 
KMP2. OxiOVcirflXT. +t'J7-©7^ 
7*-fA*«5. OxlO-'secaiT^rtSiSi 

[ft** 12 7] ««tli«T«jS$nfc««±C# 

R5®grii2. OXIOVcm'KT. ^'J7-C^ 
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(3) S i^feSSfti^S i ©Xfc!**$/*;Kfc*fc 
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«©i#«£it>&5. ) 
50 [0 0 0 6] 
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^S*H«fcDW*l/Xfl«U&s !SttB©*ft3»t 
Igfc, MfPtt. fc£^fe©;fiW*6R»W6S. 
[0 0 0 9] 2. -tM^y^X (S IMOX : Se pa 
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>SXICJ:0S iOi»*»jjff**tt*C»D. Si7 
n-trX i»^tt«tJ4^fc86aflEfco t fefla»Ufc* j*© 

tcli, S^-Tt>Sl 0 1S i ons/cm ! H±f,ttA 

-t©ftAi*Mttft*-cifcD. 
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*DSOIIHfi*»jW6*i6. H©#8stt, PSS i 
¥f$A£#*iiilcNS!S iI5yahWt>aA, 

WT'fl, J. Crystal Growth, Vo 
1 6 3, 5 4 7 (1 9 8 3) ) fcb<tt. X.K9**s 



(7) #gf§¥5-2 133 8 

D, S i A*Htr±5lCHF«f«t©MflsJ«ftKJ:D 
PSS iS#©*££?lKftbfc©i>. E8ilfl:fc<fc»3 

anxfcD, 7WXKBt©aS*SWIRT5^*»* 

[0 0 11] JbM© (3) ©^FStbX, #HBS5 5- 
1 6 4 6 4^«CSm$nXH5t>©tt, pgSi? 
i0 XA-±KNSJWMS IltffKU *©±CNaR: 
«*©R'lbft**«y*5^1*«tt. £©#7X!t> 
9J©^«j3>l>XA-±K«ttfcN«^«ft©|fcflS»S 
^tr# 9 X® t £&M3C± K> ftS D ^t)*4 IS*** 
SfcWT&S. *UXttB6D^*5*XSK*V»TPIES 

i ^lA-sMSftim tt*jLMftMbu x 
*tv»5'b©Tr**. 

[0 0 12] X> »«Fai«4«55 3-4 5 6 7 5^* 

t«. ->'j3>*igAtfx/\-££a®'fc3tfm ^ 

3>»±K*|IAS i|t»«U ¥i&SAS 1 ©CD— 
ffcSttlttlSAS is*^«s-a-5it^n^snx^ 

[0013] cft6©$MiteB«sn&atttt. v»rn 

BfttioX. *«T«fc«&. JjMSAS IJ|lc2&©£ 

[0 0 14] (ftWDltt) *3gWtt. ±BU&J:3& 
WltAft ±E Lit J: 5 fcK* fc£*#4¥i«MBfft 

[0015] *&, *%^©sij©ae«jii, «6i&fr±fcte 
Att*»*»»9xA-iivic«nfc*iSAJift*'r** 

Mtt, Mfitt, «»tt©Bic*^x , b«n&* 

[0 0 16] **W©Kfc»J©efl5tt. SO I«B©* 

40 itsffi^sos^. si 

[0 0 17] *»W©**MWt©#SU>fe©tt&T 
©t*5f)X$>S, 

[0 0 18] *58^©#^ftag»tt, ^?LM*i|gA¥« 

ftm%±\zmiim%fk¥mmmmvfzm 1 ©gg 

*H-c*j*s nfc*iB*»K o e nfcfg 2 cogger 
50 errsctswatr-B. 
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[o o 1 9] x, m\z, £nm$iM l mftm®±.\z# 
*£*c©wcEi/fc*i©«*ri," fftmtmmnr- 

[oo2o] x. gutc, mmmrm^nfcmmnz 
t* o t, m&#&Mt 9 s u n >JMe a¥9#ir«k:« 

H-*«**IMHI»»2. OxlOVcm'P^T, +t'J 
[0 0 2 1] X, Wfc. IUM£ftJrrllJ&£*1&MfU: 

*H-*C#*BaFK«»2. OXIOVcmW, *V 
U7— ©9-f 7$"f&J&*5. OxiO-<secP;J:T« 

[0 0 2 2] *K!fl©¥Wflm©afi#tt©fF£U> 
"b©liBnF©fc*DTrfc*. 

[0023] *%m<D*mmm<!>9mijm. ^?lr 

bttfcfc, l»e*Jl«¥»*¥i^***Xy^>iffc 

[0 0 2 4] X, WC. ^KVIIWMHHUilC* 
#?L***Sa¥»*«**ELfc«tt*»l*U WE& 

©Sffltc, £ifi*q&reM?#M;*nfctttt©£ffi£ 
ISO**)*. HW3*a»WSfi*»ftfi*fiXy5 1 >ir 

c «k o &£-r 5 1 1 ft s. 

[0 0 2 5] X, Wfc, #^9LH*tlA¥«fMRrft^ 

*fc»Jfrr*l8fc. &#£?LSi#ife!,Si¥3ftig«©S 
Bit, *iS««»Rtt«RTS(ll3tSnfcSW*K0^t>1i- 

[0 0 2 6] X Wfc. #^?L»#i^ii¥*frffiir*^ 

mrftznrc&ttomffi&teQ'Brtiitzxmf 
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[0027] x, wnz, mi<Dmnm%&mm 
®^mmz^nmtbxmmmmmm®f 

©*BiSJttD£fc>l*5lgi, ffie£2©$$?LfMMg 

[0 0 2 8] x, aic, *i©jh^*iwmhm 

«©-S5S^?Lafl:UT^?LS*eS¥^ffi«Et^ 2 
S?m^il¥#^««±IC® 3 ©#£?LK%jg,a¥i*&8 

ttgi?«5Jc$nfesi5^©^s^tei9^t>-B:5iaiv m 
# i2m2©*^?LM¥iigs¥^£WijfCcto^b, m 

[0029] x, we. m©**s©Siii©iM8ft# 
***r*iat, weh i <wm*m#fflkz&n 

ftn%m&*m#m®&xy?>>r\z l km3k-tzxm 

30 f ttftWItf*. 

[0 0 3 0] X, MC. £ 1 ©&ttS!©Sfl 1 ©#&li¥ 
*#«*±fc, »2©#«l!©£2©#i!eS^««:«g« 

*iat, itre» 1 ©4UMHWMWt«*7L 

E1B 2 ©#iigg¥#^«^fl!i(C«e&ft%KT«fi!t$nfc 

®«^^^T5xat. WE^tt%KT«fiK$nfes 

[0 0 3 1] 

ffinfeKifw^-tt^fcoTwr-sfe©!?* 
x. *»n©¥*#siraiKx«««(irttT. 
#*#aMmiws&sos'*s iMox©ftgso#5 

fc©T$>5. 

50 [0 0 3 2] *£9!©¥*{M^©a3ttr&tt, {gftft 
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±\z&mm&&vx/\-m\z&ntt s 1 &m$$ 

$-6-. «Mtt,_ «*tt©ii!te*v» 

[0 0 3 3] SIC. *»WO¥^S«Ol«i*feC«fc 
ntf. £*©SOItVHX©#Jj££II£U £JB*ifR 
fc#«#gW©gji£££i§&-r* c: 

[0 0 3 4] *fc. *fS9i©¥iS#gW©SSii#i£lc<fc 

no. soitia«>*aHeMiB»«fMrr«Kic6. 

K«fcsos*. S IMOXCDft#Je9^»■5¥£#gB# 
©§^:fr8£S«TS^:^:J$^c'iif.5. 
[0 0 3 5] *5fiWO*»*aWO«)fi*fttt. £S&0!J 
Ct>fflBIEgBiGUfcJ:3K:. ffi§ W$Ba»£JKfT 
■iSJlt^ffitftt), *©4*ttt«»ttfcflinTV» 
5. 

[00 3 6] 

Sftft&tt -> U 3 >©*fcffl*HjeSn* * ©Tttfc 
[0 0 3 7] #7LRS ilCtt, BM?Mtlllc£« 

ssEt±ntf. ¥9»6ooA8«©«©?iJ&«»jfc*n 

T£D. *-©tB£ttl|U£AS iCJt'Cit, *»KTt 

fcfeHTt)-e©l^t*t|^-T*S«k3»i(Si&RH#S^ 
3 A*. *^BjTffifflf 5#?L«1 tt ?L tt » HTttV>* 
©©, JSMIRtt©ISMAtt. f©*»Tt>3&|i«i**n- 
•eabD. *-UC. #3LKS©±^*ilga 

s iitxtr^*'>*^*ft4**titt, we* 
s. flu ftdei o o ot«±Ttf, rtse©^©^ii}w 

*t»jS:*)n*!:i*t»*. £©£©. *$Mlifc:&v>TS 

i&fi, T^XTCVD. WECVDife, ftCVD. A*-f 
73. • X/1y*r&. ^ffi^fiffi^©ffiffl^fipI|g^igS 

rtfift^ffacffl^sns. 

[0 0 3 8] £?LSJitf^©rtSSlr£ft©mWgfi£3 

»*i©xy^>yaacifc'CT*b<iia«n*. * 

»»tt»Jfil/&«LltftUfc*»»©20©»tt, bus 

SWr«3S*±K:*fiR©**?LK****IS*JBfefi 
[0 0 3 9] £7LSltt, TC©«SC«fcO. NSS i 
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tt. Uh 1 i rSfCAoTl 9 5 6^fc¥$#©*#9F 
»©W«il8fc»Taaanfc (A. Uh 1 i r, Be 
11 Syst. Tech. J. , vol 3 5, p. 
3 3 3 (1 9 5 6)). 

[0 0 4 0] 9J-tf3«tt. MftACSttSS i ©& 
*E*ftW3fcU HF8&<P<Z)S i ©&§®££tCttIE?l 
j9»iMBT*0. *©R*tt. &©<£5T?ife5£&&Ut 
1^5 (T. ^jtf5 : J. Elect r ochem. S 
oc. . vo 1. 127, p. 47 6 (1 9 8 0) ) . 
10 [0 0 4 1] SP^, 

Si+2HF+ (2-n) e'-S i F 2 + 2 H* + n e" 
S 1 F. + 2HF-S 1 F4+H2 
S 1 F 4 + 2HF->-H2 S 1 Ft 
Sfctt. 

S1+4HF+ (4-A) e*-S i F* + 4H* + Ae- 
S 1 F 4 + 2HF-H 2 S i F 6 
[0 0 4 2] ^Te'SUelttnm iEfltm? 
fc*bUTV>*. Sfc, nRtfAtt*n-fn5/U3>l 

39 tt A > 4 £**#)Wltfc3n&»&lC ! *?LK-> 'J 3 >a* 

jgfS^nstbT^-s. 

[0043] a±©ct*»6, iEii©iwrt"«paj'U 

3>tt. j2#tt©Na5/U3>J;0 i b^?lSft$n j ?>-r 
V>. £©#?LHftfc£tt3. «Rtttt*af5Xtf. -f v 
<ffcJ:oT*KSnTV»* (MP, +A. ft*. 
ttJK ; «ra©*£StfWBBMi\ vol 7 9 . S s 
D 7 9 - 9 5 4 9 (1 9 7 9), (K. <Y-f;So 
lid-State EkectronicsVol 
2 4, 1 5 9 (1 9 8 1)), UJ»U *#©RSfcJ: 
30 oTttNa'>U=i>*t)*?LHfl7rsca:«»Tr**. 

[0 0 4 4] £(T. H®£#8BL&atS. #?S9!£JI# 

wkwhts. 

[0045] cmtasaiM 1 ] ps8ft©±t£#?ifs 

fcU *ISM*X^^5/^^JiSfiS*-C#»#» l * 

[0 0 4 6] (Bl (a) fcjR-i-J^fc, jfe-f, PUS i 
*l§a**fcja»l/T, *©^«&*?LHfl;-r-B. flffi£ 
©ffiffijfcfi^ffi&ilglififcgfelcj; 0 . *7LJMsb&K* 

40 *»*-r*. MfBPSIS igfttt. HF»iMV»&» 
ffteJ*8fcJ:oT, ^©^?LSS 11 
2 114. »i£IISi©$&2. 3 3g/cm s tJt^ 
T. *©*flE*HF»«j|«ft5 0'-2 OXfcJEftS* 
aciTMMU. 1~0. 6 g/cm 3 0|8Hic^$ 

[0 0 4 7] SfcV>T, El (b) C*f<t5t, t>5~ 
S lS^2 3^ffl^UT. "t-©*BlC»ft:JB2 4S 
MLfcE #?LMS 1S^2 l±©*«fiS 112 2 
*ffilCtt*ftJi2 4ft*iSIC»tJS i«&2 
50 to**. C©»C. mi (c) C*fJ:5H. #?LSS 
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ig#2 H±»Xy^>if^bXS i0 2 H2 4± 

r ii i * < £?ls? &x ? > y »36-r s £© . 

*ftKJ:nfi. ^iR«JT*5»ftS H2 4±iCfttAtt 
3j»5/U3>fXA-tB»ft|l»ilS 112 2*», 

ic i^fe^-cwutsnT, !7x/\-£*c, *ffl 

[0 0 4 8] !1 CT*?L**«#»»±fc»JjSr*#* 
[0 0 4 9] *&. ffle#^tt¥*fl4USB£i6fttt 

fcjiimwaiTff 5 - t*»SKu». 

[0 0 5 0] M£J6ltt#tt*n£*r&£#±K:tt9 

ft*u9A*>w, 79K-im-miaM««©x 
[0051] *»wxrffl^-5ct©T?#*«att 

«i3c*nfc'b©T*oTt>«fcK SBfjweaktttm-x?* 
rtsnfc*ft©« t UTtt. jhsbs &(*$«&© -> u 
3>*#©*iif*»fti/fc>b0. 
©S**1iifc»fc*. fcSMMWfoJMttTO© 

lfi»tt«»T«ljaE*n&»*©*fr»a:«tUTtt, 5 
^5X, «IIS7^3^, &0JfiRtm«> 

[0 0 5 2] 44l2ratm IC&fr>Tt±. £ 

HfcjRLfc*, *8«t*ME©*lfiflBft0g 1 ©»fcfc© 

[0 0 5 3] *fc, #?LR¥iJMHSfl:fcXy?>^fcJ: 
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?LS¥^*ft : £^^TX 5 /5 i >^K±WTSoTfe 

[0 0 5 4] £©«fc"5KH&«sn&l6fi*±©##?Ltt 
*HfiJltt*ir'J7-©7-f7^<AfcHll/T5. OX 

1 0"< s e c6U:©t>©ifcD#, S I MOXT#S>n 

<*&v»fc©T?**fcftfc. ¥*fMUSM©JI0©& 
* , b«©T/hav>%)©'e**. 

[0 0 5 5] AttftCtt, £&fcR5«gtt. 2 x 1 o« 
20 /cm'HTiftD, ¥#**^Hl©Si?fcHLT« 
¥IMHttSM&iB©iirai 2 0cm ! ~5 0 0 cm ! (2 

T, ¥«#|iieAJI©JP»©fl^:tt^lP»©ft^«©fi 

So 

[0 0 5 6] RT. ffi©*Mfig«0iJ5^T. 

[0057] mmrni 2 ] kt, honw 2 &b 

[0 0 5 8] jfe-f. 02 (a) K*Sn*«k'5fc«*© 

a? ^ig^gst<j:sxtr^*v^;i/^fi(c=t ofi^ne^s 

111 2 2S*jS"T*. *W4, P32S 14WHUMC1 

2 i©^ffis7nh>s-f^>aAUTNS*jea@i 
2 2 

[0 0 5 9] Jfcfc. 02 (b) K^SnScfcSKPSS 

i wgosft 1 2 1 exs^oHFflm&fflfr.fcn&ft; 

©£?tHS 1H1 2 3tt, *i®IISi©S®2. 33g 
/cm'Cit'CT, *©***HF«H*JME*5 0~2 
0XK*ft3**CtT?ffi«l. 1-0. 6g/cm 3 

[0 0 6 0] 132 (c) tC^Ti^fC, i 
g# 1 2 4 £/a*UT> ^©SMCIgftJl 1 2 5 Zfcfc 
2>HMS i 1 2 3 ±<7>3MSiiS i 1 1 2 2 

m\zmum 1 2 5 & %miz&-d s i s& 1 2 4 & & 

[0 0 6 1] C©ftfc, #?L«S Ig#l 2 3££SBX 

40 [0 0 6 2] ^O^StCitltf. ffiBfeT&SlgftJf 1 
2 5±IClB*tt^'j3>'7XA-tH»ftJ|l»»S i 

112 2**. TOfc, U*fe«i-lCJWIftSnT. 17X 

[0 0 6 3] iL3UT#Snfc**ft*fl:tt. *60^if 

[0064] suifO!§M§0!i2 mnitzft omz 

iRttc. psa»©*&*?LiMfc-r«*jsfe©f!-c»*. 
50 *sas*««K:*t»Tt), louMMii&naifttttt© 
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[0065] mmnmms] 03 (a) c*i-«k5 

&nn{t?z>. a4r©j£fi£cfc0, xtf**^*^* 
«*amfcufc»**wfcfrv», ffiwiiAJii 2& 

[0 0 6 6] 03 (b) tS-r<fc5C, %>3-0©S i 
Sftl 3££j§:UT, *o«Ht:»fl:li 4&»«U& 
«. £?L«S iSflci 1 ±0|l|IAS ill 2*nN3i 

[0 0 6 7] *E, 03 (b) fc«"TJ:3C. X>y?> 
^RlhflttUT, Si 3 N4l5$, KDfct>ttfc2«© 

3 (c) \Z7*btt£5\Z, *fl.R^U3>S#©3HB± 
©S iiN«»*HJ*-r*. *®Xy*>$T»jhltt«fc 
UTS is^CftfcDiC, 7tfX>/>"7y?X£ffl^T 
fc£V>. ClOfcC. #?LSS igflci 16t«i9f> 
^UTS 10»Jil4±K*BlftU&*ISfi->U3>Ji 

[0 0 6 8] 03 (c) !C»4*»WTffSn*¥»»X 
h*. fftbS. 03 (b) \zm%xy?> 

m±mtbx<Ds iiN«n 

T. *6i&*jTi&5S i Oiff 1 4£:frU£S ig#l 3 
itclifttt^Ua^'JXA-tH^ftJtllSftS iff 2 

[0 0 6 9] t*]MHM4] BIT, #ffiiP!©&!6!iHa 
[0 0 7 0] 04 (a) \Z7Fi-$nZ<}:o\zm*<D 

gi 1 1 2 exwrrft. pss i 1 
1 2 *»<*r«. 

[0 0 7 1] 04 (b) fc**n**5KPSS 
I VISAS* 1 1 l*SM«fcDHFjS^*fflVifc|©giT: 
fi£i£KJ;oT, ^TLSS iSfrl 1 3 WOUrtt*. £ 
©#?LS5S 111 1 314, JUtAS l©ftft2. 33 g 
/cm'lCJttT. ■£■©$££ HFgtfScSSS 5 0~2 
OXfc*flSV*tf*CfcTMEl. 1~0. 6g/cm 3 

©WHfcfcfcSttscfctfT**. £©#?l«Jlii3 
\t, ±mhTc£?\z, psawKURriEsn*. 

[0 0 7 2] 04 (c) Cjft-*\fc3lC, t>5— D©S i 
A#l 1 4£ffljfUT. l 1 5S»« 

L&S, AftftS igftl 1 3±©]M6AS 11112 
SBilcKfcl 1 1 5 GmSlZWD S i Sft 1 1 4 0 
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a? 

[0 0 7 3] :uT, 04 (c) lORTiSfc, lyf 
>^K±I11 1 6 £UT» S iaN4«l 16*, JBD-& 
fc-Sfc 2 fe©-> U 3 >i>XA-4**««LTJMIS* 
-5. &HT04 (c) fcjRLfcJ:3lc, #51S|->'J3> 
S*©^i5i:©S i 3 N4l*SSi*t- 5. ffi©X*/?>>/ 
KrihRl 1 6<fcUTS 1 1 N« ©ftb9 C, 7tfXl/>7 

K £©&£, ^?LSS 1 3**«Xy^>if 

UTS i OtJIl 1 5±fc»gMbUfc**a2/U3>Ji 
20 1 1 2 £S#Sl*¥$#S#£»rs. 04 (d) K 

TfcfcS, 04 (c) fcSUfcXy^^RjhKl 1 6 
tUTOS iaNill 1 6*H*r5Il£fc«fcoT. JB 
ig:%T&5S i Oill 1 5±t|S*6««>"J3>^X 

a— a:n#ftWtAs iai 1 2*«, u**>^ 
-tc»ift*nT. ox/\-£®\z> xmmzMf&zn 

[0 0 7 4] C5UTSSnfc*«*S*»4. Xy*+ 

>b\z£z>m%m%gvz>z.tts.<, imttm-gntzm 
20 ^^stvi^^t^viTfe^acffiffl-rsctAtT 
#*. x, 3^jtn«MTfi e n« sot 

[0 0 7 5] [JtJIM«!5] 0 5 (a) t£:*f<k5 

fc, 5feT, pss i^m^mmmbx. *<D±®% 
»**•«. 

[0 0 7 6] 05 (b) lc*1-J:3fc, fc5-0©S i 
Sft3 3S^SUT. *©*Hfc*fcJ13 4£»jfcUfc 

at> «. s i gfr 3 1 jbonitA s i 1 3 2 ±tjg^ 

Ufc«fcl3 0»ftfl3 4$aiC^S i 

S#:3 3£&!;g£blt5. Jl©KD^to*l8J4. 
Ufegffl|5l**^»$-&, ■€■©«, *«tt#X3?fflia;& 

sv»f4, a*»H*fTanJ»-r*j:tcj:-3Tfft>n 

X, ®fc«3 4t4, «i^W^fiH4lTS5^#?LK 

0 5 (b) X-y^V^KitMiUT, S 

i 3 N4l3 5*lft«$-a:T, K0^to*fc2tt©'>'jn 
>9XA-^fltft*a|-r*. ^triT05 (c) t^T«fc 
40 5\Z. &%M.i/Viy%ifcZ l©g®±©S iaN4l3 
5£B££-r*. ffi©X>y5 1 >yK?±li#^tUTS is 
N4©ftfcDK. 7tfX^/>7y^X^i:<&ffl^Tt)S 

v>. z\omz. &nns is»3 i*±a5x<y^>^u 
[0077] 05 (c) \z\t*%we®?>ft&*mtom 

ZtTZ&m^ZtlZ,, ttzt>%, 05 (b) c^u 
fcX 2 /5 1 >^te±lli:UT©S i 3 N4l3 5 
ilil:±oT, Si 0 2 13 4, 3 6*^UTSiS^ 
5^ 3 3±fcJSatt3&i3/U3>^x/\-tH*3S:Jmsas i 
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xmm\zmtzz\ttfxzz>. x, **iSffi^T 

|g©*>©T&<5 0 

[0 0 7 8] 6 ] «T, *fg9!©£JE$!8 

011 6 £0 6 mmistewzmmtz. 

[0 0 7 9] £1\ 06 (a) (Cjj^n-SJ: 5 
Sll 3 2 £»T3, sfcWJ> PUS i *gfliS# 1 
3 2£ffi^T3, 

[0 0 8 0] Jfcfc, 06 (b) IC^SnSidKPSS 

i mfcMft 1 3 1 zmMkQHFimzm^mMte 

ifc&KckoT. #?LSS ig&l 3 3\zm.im%. Z\ 

<D£HmS ill 3 Sterns l©^g2. 3 3g/ 
cm 3 lCit^T> -?-©&&£HFj§8eiig£5 0~2 0 
%\Z%tt,2MZZ\tX®mi. 1~0. 6g/cm 3 © 

tfcj;5fc, psstticj^sn*. 

[0 0 8 1] 06 (c) \zm&*)\Z. *>5-Z><DS 1 
Sft 1 3 4 %mM VX. ^©SMC^itjf 1 3 5 
Ufcft. #?LRSl»*13 3±©*|gasIJBl3 2 
±t»*bfc«ftH 1 3 7 ©£ffl fc&HflsJB 13 5Sit 
3S IS* 1 3 4*KD ^t*. 

[0 0 8 2]£V>T> Iyf^Kiil 3 &tLX. 
S i 3 N<jgl 3 6£. KD^fettJ^ttOS/'Ja^X 
A-±#lc*«UT*«S**. £©«, 06 (d) £ 
STi^t, #?L*'>U3>»#1 3 3©gffi±©S i 
1N4JH 3 6*B8*-r*. £©&!::, ^?LHS i£#l 
3 1 S*»ft*tttXy^>yLTS i 0 : I1 3 5, 
1 3 7±K»BMl:Ufc«Bfi3/U3>Ji*afiFS*** 

[0 0 8 3] C3UTff&nfc¥iWHWMi. S/lffl£ 

ttfg©fc©-c&s. 

[0 0 8 4] [HJIffi«0i|7] 07 (a) C*f«fc5 

it, jm\ pss i m^as^sfflSbT. -£©£$£ 
fi*#a*ftbfca#aiBKffv». ftimiM4 2« 

07 (b) fc»"rj:5K, fe'S-ooSiS 
#4 3£ffl;§:UT, *osniUM:j|4 4«*j&is& 
ft. S^KS i»Ml±0*ttaS lJ14 2±fc»« 

LttMbi 4 5 *hc, memui 4 4 s^bi^o s 

iS*4 3*BfiD^t)ii--5o C COftS 0 fcfetflfitt, ft 
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T*. 0 7 (c) fc*fj:3fc, #?LStSiS#4 1£ 
±ggX-7?>^UT, SiO»l44. 4 5±fcJWIft 

5. 0 7 (c) ICtt*«lflT?#6n**ilH*«#«twa 

[0 0 8 5] Si0 2 S44. 4 5 *^bTS i g#4 
3±C»»tti8«5/U3>9x/\-tB»JMI||ftS Iff 
10 4 2*1, ¥«fC, U*t.J5-fc»JMl*nT, *X/\- 

&#»c*yrr« £ t*»T**. x. *£ifimr?it 
&n5¥#*s#tt, niiii««iio ! bc!)tR«*ttti 

[0 0 8 6] [gflsttfllffl 8 ] HT, *f89i©SSififfi«l 

*08 s#jfibft3&»6Ba-r*. 

[0 0 8 7] 08 (a) fcSSn-SJ^ca*© 
*ffj«*8 k: ± 4 x e * * $/ * /u&ft ic ± is ffi^M^s 

a? Kffl 4 2t»jj5"r*. *V>tt, PMS i#^SS#l 

4 1 <zm0£7n h >*-f ^ym^vxum^M 1 
4 2 tjRtrs. 

[0 0 8 8] Jfcfc, 08 (b) ftftgnSJcSlCPffS 
i «£H»fc 1 4 1 ZmmkiQHFmm&KlWzffiMti: 
ri5t6K«fcoT. #?LHS l«#14 3C*Ha**. c 
©£?LRS i Hi 4 Sterns i©?gg2. 3 3g/ 
cm 3 fCit^T. *0tt«ftHF»SMWE«5 0~2 0 
Xfcfcfc;* 1~0. 6g/cm'CD 

[0 0 8 9] 08 (c) *>5-o©s i 

1 4 4 £/8itLT. *oaMfc8WfcJB 1 4 5 SJgjg 
Ufcft, £?ISS iS#14 3±©*^SS 1^14 2 
±fc»J*U&»ftJi 1 4 6©SffiK. MI3lgfbH 1 4 5 
^OS 4 4«50a*>tf*. 

[0 0 9 0] *©Hte, *3LR->U3>«#:&±aMl:# 
WICX-y^^^UTS 1 0.11 4 5, 1 4 6±tC8$ 
flSl/fcJWMS'U 3 >J|«9MFS«¥*fl«f|:«»ttt- 
5. 

40 [0 0 9 1] 08 (d) CI4*5fiWTll6n5¥»ffS 
ft^SSns. Si 0*111 4 5, 1 4 6^lTSi 
S# 1 4 4±fc|§Bffc&«->U 3>->lA-tH*tt¥« 

[0 0 9 2] £3Umsn&¥»fc»*«, Iftifi^lli 

nssn««iii©t)©tii«6^ttig*wr5%©Tft 

50 [0 0 9 3] [***8«9] H9 (a) KST«k3 
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\Z. 9af, PSS i#^SS#^ffl.*LT, 
*?LJHfcT*. «4©«ftifelCJ:D.. Ilf^^ytM 
fi££E«fcb£S&5 lstSCffK »K*!gfig5 

2 

[0 0 9 4] 09 (b) \Z7!kt&OiZ, ■HyX\ZttM1* 

nzm®mft5 3 s^ut, ^ems i 1 

±©¥£11 S i 1 5 2 ©gffiKttftStt&SftS 3 

[0 0 9 5] ddT, 09 (b) ld*-r<fc5tC, Iyf 
>^HFJhR5 4tl/T, S i 3 N4l54*, 
fc2#©g#£#£&gbT*&S-frS. *^TH9 

(c) C*-*-J:3fc, #?LS->'Jn>S^O^®±OS 
liN4l54ft»ST*. ZV'&IZ, £?LgSiS&5 
1 =£^X.y5 1 >^*tT^i8®ttS*5 3±,C8$ 

09 (c) £B*ftgrcft&nft**ttS*tf 
[0 0 9 6] G&ffliSOT 10] PiT. *IS9!©|ISfiH 

wi i o £0 1 o «#j»i/&tft5ftarr *. 

[0 0 9 7] ft"f, 010 (a) fc*sn-5J:5lca* 

1 5 10*M*^Dh>*-f*>ttXbTNS*ISaJi 
1 5 2 SJMST*. 

[0 0 9 8] 010 (b) t**n**"i5lCPffl 
S i^^Sfrl 5 l&XlBJ:0HF«««ffi^li« 

C©#?L*S IH1 5 3J4*ISftS I©*«2. 33g 
/cm'CJt^T, *©««SHF«SlcjMgS5 0-2 
OXtSftSttSCfPflfitl. 1-0. 6g/cm J 

©iBHicafcStfscitfT**. £©£?i«ii 5 3 

tt. ±ab&J;5fc, PSSttl 5 lK»*Sn*. 
[0 0 9 9] 010 (c) C^-rjc5lC, ftiSilttSi* 
1 5 4%mbT> £7LRS iSftl 5 3±©*P£flS 
i 11 5 2 ©MlfgftSilttSft 1 5 4 ^IfiO^b-a- 
S. 010 (c) izm-r£?\z, xy^ym 

ihKl 5 5£l/T. Sl 3 N4«^t*£, JttD£fcttfc2 

(d) fciRTJ:5fc, *?LKS/U3>a»15 3CD*lB 
±©S isNiJBl 5 5ft»Sf*. ZV>mz, £JinS 
i Sfcl 5 3 *±«Xy5 1 >^»4UT3eailttSfr 1 

[oioo] 010 (d) \zu*%w?mnz*mfr 

SWSJns. -ttttt, #£ifi&gfrl 5 4±icttA 
tt#t^U3>9lA-iPI»ftJW«iS ill 5 2#. 
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wz. Lfrtbis-izmmfcztiT, vx;\-±mz, 

[oioi] d5UT#^nfc¥«*s#:tt, jtsse 
©ffi»imTi&&#sis n&s^ m&mtto o a* s 

t# s n* mmmt, rnmmm 1 © t> © t n«& 

[0102] [*K««m l] Hi 1 (a) fcS-rJ: 
•3fc. £1\ PSS I¥»fi«**ffl*UT, *<Z)£35 

6 2 £JB£T5. 

[0 10 3] 011 (b) KjR-rj:3lc, #?;U;:tt* 
1 ±©*«SS S 1152 ©gliCttftSifittSft 6 3 £ 
[0 10 4] uCflC, £?UtS 1S#6 lft^WXy 

a >a 6 2 sass* . ¥«ft£*«*&-r«. 

30 [0 1 0 5] 01 1 (c) 

itt^sns. *n«. %s»tt£#6 3±ic£Att 

*»->U3>»>XA-iH*3&:JMSfiS 116 2*t, ¥ig 

[0106] mmmmmi 21 &rf. *&9i©£iKffi 

mm 1 2 50 1 2 £#$Lfc#&§¥J£"fS. 
[0 1 0 7] 01 2 (a) CjSSn*J:3lca4 
50 ©*»ri6ft»CJ:*xi;^*S/ir^jaftlcJ:0ffi^lli* 
SSS1 6 2 PSS iwsjMMt 

1 6 1©«H=£^D H>*>f*>aAUTNa[#<SaB 

1 6 2 tflMtr*. 

[0108] 012 (b) t^sns«fc5cpa 

S i*«gSSftl 6 l*StS«tDHFj§«Sffl^fclSg 

d©#?L»S ill 6 3 tili&liS i ©^$2. 3 3g 
/cm 3 fwtfc-^T, -?-©SS&H F ^ffiSS^ 5 0-2 
0%l:MSt5ufC^l. 1-0. 6g/cm 3 
40 ©IBHC*ti:atfSE£j&fTr*5. d©^?LS®163 

[0 1 0 9] 01 2 (c) fc»-r*5lC. ^SjattSft 
1 6 4 ftffl*bT, ^?L»S i 1 6 3 ±©*6NIS 
1116 2 WgffltC^liittS* 1 6 4 £ft!i0£fc>it 
012 (c) #?LStS ig#l 6 3 

**»Xy5 1 >inB!4UT3tailtt»*l 6 4±(C}fii 

[0 110] 012 (d) fctt**9!T#Sn<&¥»fl: 

so *#«»wan4. -entt, jeaattSfri 6 4±fcHft 



(14) 
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tt#->U3>!7XA-iWfffclMiftS iff 1 6 2#, 
TO- L*»bi%-Kffffft*nT, •JlA-^t. 

[0 111] C3UT»&ftfc¥»fl«fMi. jfeSiitt 

[0 112] [*«»«m3] HI 3ftJBV»TR9rr 
5. 013 (a) C^-T=t5(C. 5M\ S i$&j|&# 10 

1 3 o o © i ®\z£n$im® 1301 s»ritr4. 
-?&&nRmmi 3 o i±c«*ojsftij6ftftc«fcr)ff 
us i mm 1302 sjmw* cmi 3 (b) > . 

[0 113] Sii®£S IVtftMl 3 0 2±fc»fla*l 3 
0 3«§WM-« (013 (c) ) . 

[0114] gijos 3 0 4<o*at±c»j«sn 

1tWm 1 3 0 5 fctNOMURl 3 0 3 tSJBO^fc* 
-5 (01 3 (d) ) . 

[0 1 1 5] *V>T*ftRfcSni*fi:BfcjTlr>fcS 1* 
tIAAfl: 1 3 0 0 fcfflW^ffttAWff^Xy^ifff 20 
fciDRSU £7LKf(ttl 3 0 l£ga32-&-5 (El 
3 (e) ) . 

[0116] £%jtmti 3 0 lsxy^j^u 

tfifttt±£ffKS iJre&ff£CTS¥«tt£#&»£ 

r* (Ei3 (f) ) . 

[0117] z<D£otexmzmvrzi3)-£?, mm.<?c 

H-5 -5. 
CO 1 1 8] tt. HI 3fcjRl/fcBMbffl 3 0 Stffjft 30 
tt-f C. SMS i 1 3 0 2 &ff^M 1 3 0 5,!: 

itSftSO-S-b-B-^Cltfclltg-ra&O, SiS#13 04 

±c»**n&ffftm 3 o 5©fW3 0t, #?xi?© 

[0 1 1 9] X, UlttttKff 17)S1 2fc*tt«*IS 
£#IIMM8l{«licS8#&tr £ 1 t> >5JtgT£> 

[0 12 0] C5UT»Sn*¥»fl^figIfiB«fl 
175S1 2C£Qff&n«4WtSttfcHttCffftfctt 
"b©Tifc-5. 

[0 12 1] KT. AfmftHllMicJ:?T*Kff«K 40 
[0 12 2] 

[HJS^J] ODdlMl) i£S3 inchT2 0 05?D 

>on»Mo&pi (i o o) mm&s im (si 

Ufc. £©m©ttiffi&g«> lOOmA/cm'TJ&o 
fc. E©B©£?lJHt**tt. 8. 4 tf m/mln. T 
&9 2 0 O5^D>0J?**»-3&Pffl (10 0) Si 

[0 12 3] Pff (10 0) *7L*SlSflc2 1±lCM 50 



#M¥ 5-2 13 3 8 

BE «ffllW*'/-:Molecvilar Be 
am Ep i t axy) S iXfc!**->Wl< 

fig: 7 0 0"C 

: 1X1 0-'To r r 
^fi^S : 0. 1 nm/s e c 
[0 12 4] Jfcfc, Z.<»X\i2*ci"r)Vm2 1©^H 
fc. «BC5 0 0 0AOfffi;ff2 4&»*Lfct>5-* 
©S il*2 3*fffc»fcr&, &ffgffft'P?8 0 0 

■c, o. 5mmmmtzzt\z&r), 2o©sn* 

(1:3:8) £fflV>T£?L«S i g#2 1 

mishit. 

[0 12 5] WS6l/fcJ:'5iaMt©S i*iira©7sHR 

a>mnm (7y«WMHMKl : 3 : 8) T?»*«t. 

«. -r&t)S, 2 0 0 3 4m>®ff»£tt9%JfflJMb 
Sn&Sl**2 1tt, 2#T?»asnfc. 

[0126] ZLSLT, SlOiff24±C0. 5 lira. 
©ff*ft»ofc»IS*S i 12 2&&fcT!Z1t. 

[0 12 7] X, ftsnfeVSAS lJf©JP*£j&gS 
X'JTV;* h»J-*ff^Tff'^fc. JUMSfctt, 3 i n 
ch«7XA-©4ff*3t«a«Tllftl/&. ^©«£S3 

i n c h \>XA-OffrtK*^TJW*»S i 1©J**© 
ft*ll&flk*ff©g», JP*©**Mfc*fLT5X£rF 

[0 12 8] X, aff«HMtt££*JftMS iff© 
¥®SH©£i*, &#*R6&gtelxi0 3 /cm*£rF 
C«lA6nT*0, WS.HS 1 ffffjftX8iC«V»T, ff 

sixth* £ twtffsnfc. 

[0 1 2 9] X> JLJgftS ifffc-3*, MOS C-t 
HT4>&* * <J 7-© 7-f 7 A * ff& Lit t 
£3, 2. 0xl0- 3 sectH5SHil*/Tl/fc. 

[0 13 0] (^SS0«J2) fig4 i nc hT5 0 0 5? 
D>Cf*Sftg&Pa (1 0 0) M^SkS iSftfcS 
0X©HFff««t>fc*V>T»ffflaRftl6b&. d©^f© 
^ifcSBffili, 10 0mA/cm ! Ti^ft. £©&§©£ 
ftStftil&tt. 8. 4(im/min. T&I3 5 0 0S? 
n>©ff**8-3fcPSI (100) SiS#£#te, 6 

oftnm.mt$ nit. 

[0 13 1] PS! (1 0 0) £HmS iS^2 l_k£7 

o. 5 5^n>fifi^s$-a-fc, mm&m*. arot 

: S i H 4 
iS5^S«7J : 1 0 0W 
fiS: 8 0 01C 



(15) 
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EE7J : 1X1 O-'To r r 
fi£fij£g : 2. 5 nm/s e c 
[0 13 2] COI^^>t;H2 20^tS 

fc. ^ffiC 5 0 0 0 A ©gift! 2 4 fcJgjjfcUfclgil© S i 
Sft2 3£Sfc*fc-t*. g£f§tfflm*T7 0 01C> 0. 

l£ 9 7 7«fitSiSt (1:3: 

8) Sffl^T#?LgS iS#2 lSlyf^iSl 

[0 13 3] ffl»UfCcfc5tJi#OS i«tg©7-;/$ 10 

mmm®mzTc^tzxy?>?mmt> &«#i57 
ornmrn (y^mmmmmmi : 3 : 8) Tfcsa*. 

£?Lftl©x-;/?>7*8gte:^©l 0 O^Si'iia^n 
5. tts.t>*» 5 0 057n>©jp*£|#?££?Utft 

sn^s is#2 us. 5#T&*£ft£. 

[0 13 4] S i O2JI2 4±C0. 5/tm©JP#£l$ 

[0 13 5] X. #Sn£SMgilS I l©fl£#£;£2i! 
X'J^V^ h'J-Sffi^Tia^fc. **»fctt, 4 i n 
c h7X/\-©£ffl&j£S£$-frTill£Lfc. -e®ifS*4 20 
i n c h2XA-©ffirtK;&Vvr«BfiS t Jl©^© 
«*«i**«©«tt, **©***fc*fl/T 7 %KT 

[0 13 6] X, 3il«?Rft«lc<l:SttMS i Ji© 
^ffil^Oigm> £&*Rl®£telxiOVcm J £rF 
(CttlAStlTfcD. VISAS I ■»jjMC*fr»T. ff 

[0 13 71X, *»ISIBC3*. MOS c-t 

£3, 2. OxiO-'sec^^ilV^il/fc. 
[0 13 8] (HUMS) IKS 3 i nch-C20 03* 

n>©AMM£»ofcpa (ioo) jh&sis IS* (S 

i 7XA-) £50 X©HFWK+fcfcVvt»«fcjfcS 
JSLfc. C©R?©ttttftKt2. 10 0mA/cm ! 1?ft 
:>fc. Z,<D8f<D£H%.fcmmt. 8. 4fim/min. 
T»0 2 0 0S7n>©J¥3.£j#?fcPS (10 0) S 

[0139] PS (100) #?LStS ifi&2 1 JttC/t 
-f 77XA , y*-£fc t t>). S lXfcf**5/v;UB2 2 40 

*o. 5 5*n>®**iaMMftffc. a 

T©£i3»J-C&*. 
RFE&&: 1 0 0MHz 
iH^Sm* : 6 0 OW 
fig: 3 OCC 

ArtfXJETJ : 8X 1 0" 3 To r r 
£ftttM: 6 0# 

h*«/t-f 7* : - 2 0 0 V 
SiMM/X^X : + 5V 
[0 14 01&C. ^l©Xlf^*-> + ;H2 2©gffi 50 
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k, %m\z 5000 Aomitm 2 4 ft»*L,fc»j© s 1 
s#2 3 g«siam t fe8 0 or. 0. 

5mmM1&?ZZ.t\z£r), 2t5©SiS#£, SfiSC 

yymmmm&m (1 : 3 : 

8) ftffl^T*a«S i*#2 lftXy^>y»*t 

[0 14 1] U5fiUfc*5K:fl#©S i*Jgfi®7y« 
BftR»*fc&V»T5Xy?>ja8«tt, &«#157 
□ >^gg (7yffittBMNnKl : 3 : 8) r&Zifi, 
*aJll©iyy>^MEtt*©l 0 OftBgiKfcSn 
l-fcfeS, 2 0 05^o>©JPft*«f^fc^|LHft; 

sn&s iat*2 ltt. 2»T»*snfc. 

[0142] JISLT, S 10iJ|24±iCO. 5 Jim 
[0 14 3] 301194) itll3 1 nchT2 0 057 

D>©j?*£ftofcPi!! (i o o) jwsbs immzs 

OX©HFSS«tf>C*^TMWfcJS!iSlilx&. £©PS© 
^ift££tt. lOOmA/cm'TSdS:. £©B#©£ 
TLRfbSgte. 8. 4/im/mln. TSD2 0O57 
n>of*^o£Pi (10 0) S iSft&fttt. 2 

4#T£?Litfl:3n&. 

[0 14 4] PS (1 0 0) £?LftS ig#2 l±\zm 
ffiJ&ftgtCicC, S iXtf^^'>v;H2 2S0. 55 

@l:Sn 
^fifig: 9 0 0"C 
: H 2 

jftfiftN: 1 0# 
[0 14 5] *K, :©lW + '>tJH2 2©S[I 
fc, SffitC5 0 0 0A©Kft»2 4S^Lrcfc5-^ 

©s i s*2 3 4M^ast»-a-, g*#a^*-e8 o o 
■c, o. 5»ma«if*{:icj:o, 2o©sis# 

(1:3:8) £fflV>T£?LKS i£#:2 1 £Xy?> 
?N&Lfc. 2 0 0 57n>©#*£jf-3&£ 

TLSftsnfcs i g& 2 1 2 »TBefe*n&. 

[0146] C7l/T> SiO 2 124±t0. 5jim 
©»**8t>&J|UgfiS 112 2 iWMWfc. 

[0147] (££0*5) ES3 1 nc hT2 0 057 
n><Dm?)-*ft-orcPM (10 0) 1S#:{C15 

ox©HFj|£««t«k:*vjTMflaa*lsi/fc. c©n#© 

JWSiBgtt, 1 0 0mA/cm 2 T&ofc. d©P#©£ 
ftJMb&gtt. 8. 4/rm/min. T&D2 0 057 

D>©ff^s^ofcPS (ioo) sim&±mt, 2 
4»T^sft$nfc. 

[0 14 8] PS (10 0) #?LRS iSfr2 lJbf^K 
BCVDrnz^K), SiI^^^tJH2 150. 5 
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V—7,%7. : S i H« 
*r*V7-%7> : Hi 
MS: 8 5 Ot: 
JBEfl : lxi 0" ! To r r 
(fogj£S: 3. 3 nm/s e c 
[0 14 9] Jl©Xlf^4 i -> J t'JH2 2©^ffi 

fC, SffiK 5 0 0 0 A©i£fcl 2 4 £ ^UfeB"J©S i 
Sft£fttea&:b-e\ gSffffl5WT8 0 01C. 0. 5B# 

iSD-&to-&fco 7v®mmm®m d : 3 jo 

8) fcJ8»/>T£?L*S 1S#2 Ulyf^Jl 

[0150] H5UT> SiO 2 124±(C0. 5jtm 
t LT, S iH ? C li*JH/>ft«£fctt. AJMU&ft 

[0 15 1] mmW6) S&3 incht2 0 05^ 
D>©J**Sfc-afcPffl (1 00) S ig#l 2 l±fc ^ 

cvD^iriO. s ixtf***>*;wBi 2 2£is* 

CQ<&o 

5j£#X9ftS : S i H 4 C 1 2 1 0 0 0SCCM 
H 2 2 3 0 1 /min. 
MS: 1 0 8 CC 
JEfr : 8 0 T o r r 
mm : 2m i n. 
[0 15 2] £©g#l 2 It' 5 0%<DHF®®*\Zii 
UTRWfcJfcSllUfc. c©BS©MWJStt. 10 0m JO 
A/cm'T&ofc. X, £©IS|©£?LStft£S«> 
8. 4/im/min. 9 2 0 0 5 7 □ >©JP*£8f 
^fcPl (100) S I»*12l£*tt, 2 4#T£ 

ambsnfe. ^©ffi@ft^T«, ps (ioo) si 

S#l 2 1 ©**t£?LHfl;Sn> S i lt^+i/t)H 

1 2 2i:tt»*ofc. *tc. £©xfcr**$/-wp 

112 2 ©*ffilC, ^ffit 5 0 0 0 A©&fcS 1 2 5 £ 

»jfcu&M©s isfti 2 4*m&$>t>^ tmimn, 

1»T8 0 0r. 0. 5^MjfiJKI'r-5itt<tD, 20© 
S i£#&. 3SBCIfiD^to«ft. #CV>T!, 7y«16» 40 

(1:3:8) £fflV>T£?Lf?S iS#l 235 
I'yf>yiibL "TSi. 2 0 0$70>©ff#£ 

n&. 

[0 15 3] X. #Sftfc*»as i !©#*£;£$£! 
XU^y^hU-*ffl^T«^fciJ15. 3inch9 
XA-®ffi|*iK*ttTJMtaS i l©iP#.©S*ffi<!:g 
/jNffl©MH, i?*(7)S*filtcMUT 5 XKTfc»A. St! 

[0 1 5 4] X, 3B«?£fttt£J:5¥l$as i B© 50 
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¥ffifigl©#Sm. G&ftffiff&ttl x 1 0 3 /cmW 

[0155] x. gueas isicoir, T^nftRit 

£3* 2. 0X 1 0- 3 s e c iH3]65W8SSU£. 

[0 15 6] (&ttffl7) jlg3 i nchT2 0 057 
n>©JP£.£f$ofcP3! (10 0) SigfrJtfcCVD 
fet:«kO, S 1 Xt?7*vt;H 1 2 2£0. 5S7D 
>©JP*fc3it£. ttT©i:*5DT?&5 0 
Kj£#3.gi» : S i H4 C 1 1 1 0 0 0SCCM 
H 2 2 3 0 1 /min. 
fiS : 1 0 8 Ot: 
EEil : 8 0 T o r r 
mm: lmi n. 

[0 15 7] H©S#{C5 0%©HF^tpt^^TB 
WfcJfc&lfiUfc. iOiClMIB, lOOmA/c 
m 2 T&o£. £©IK?©£?lff{bjIS«. 8. 4 urn/ 
mi n. Tfc9 2 0 0 5 7n>©Jll3.£&ofcPI! (1 
0 0) S 1 1 2 1 2 4^T#?LRft$n 
fc. £©6§ffi4bf£T.2. PI (10 0) SiS#©»tf 
#7L©<bSn, S iXfcf^v-WWf 1 2 2KlH36fl:«» 

mmzs o o oA©gftn 2 5s»rti/fcw©s 

11*124 £fifci&fr-B\ g5g£B»*T 8 0 01C, 
0. SNffSigfi'r^ittiO, 2^©S igft£, & 
BtKO^fc*ft. &V>T?> 7«vffiIS»Ki8iBc (1 : 
3:8) SfflHT#?LeS ig#l 2 3 fcXy^TTSfc 
2 0 05^n>©jP*5t^ofc#7LK 
ftSnfcS i St* 1 2 3 tt, 2 ^TiJSnfc. 
[0 15 8] Sil«?H1KMlcJ:-5»rDI0R©ltX. S 
1112 2 t«Sf^feSXSS«*A$nT*i6r> A 

[0 15 9] «Jt«8) *ff3 I nchTJ2 0 05^ 
n>©jp*.5j^ofePS! (10 0) S iSftl 2 1©* 
mz-fU Y-XD-lty&MZ&^X. NSIS 1112 2 
*15^n>©jp*K»<ilUfc. H* SEAMti, 5xi 
0 15 (ions /cm 2 ) l?&?tz. Z\<D&mz50% 

©HF««tpfc^ViT»ffii*b^SISl/ft. ::©K©«fig 

£Ste> 10 0mA/cm ! t$ofc. ^©Bf©^?L® 
ftiiStt. 8. 4«m/min. TabC 2 0 057D> 
©J?*5}to75:PS! (1 0 0) Si«#l 2 1^*14, 

2 4^-c?#a^fl:$nfc. fftmLit£5\zz\<D®®fc& 

T«> PH (10 0) S iS#:i 2 l©*j5«*?LRfcS 
nNiSS i 1 1 2 2iCl4^b*%A^fe. ^IC, i©N 
MS 1 1 1 2 2 ©*ffifc, &ffi£ 5 0 0 0 A©Kftl 1 
2 5 SfcJiSlyfcJMOS i 1 2 4 5«fefet>-&, 2* 

SH^+Tsoor. o. 5^ffliaj|*T*itn<kr), 

20©SiSi*5, MlCNtO*fe«fc. *V»T. 7«v 
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wmwmm d : 3 : 8) *m»T&n*s i *»i 

2 3tXy?>ifRJSUfc. T-5t. 200S£D>© 

m&zfto &*?imfesnfc s i g# 1 2 3 u. 2 



#X : S i H« 

mfcmii : 1 0 ow 

fiS : 8 0 0"C 

: 1X1 O-'To r r 



[0160] m®m?mmm\z&zmffi®g<Dte%> s ^s^s : 2. 5 nm/ s e c 

ill 2 2CJ4*fcfc»fi*«tti*A3nTfcSr. A [0 1 6 7] Jfcfc. :»lW + «/t*l 1 2 <Dm 



[0161] GBSMJ9) fig3 lnchT2 0 05* aSfrftafa**)*. a*»ffl»f»T8 0 0t, 0. 5ff# 

D>©J»*£J#-3fcPS! (1 0 0) J$i*ggS iSfr(C5 W3IJ»-r-Bi:tfc4:0, 2-D<DS i SIHfclAO 

0XOHF»*>f>te*HTmifla*ftJtbfc. COftO 10 Jfc^T. i*ECVDfefcJ;oTS iiN4*W 

€fiS8gfi, lOOmA/cm'T^t. 5 2 #© S i 0 . 1 /imOJP^Kftgb 

?LJMbXKI& 8. 4ym/min. Tfc9 2 0 0S? fc 0 ^©ft, #JLSS*1 l±©SlHl8©**Si&i4-f 

n>©J?#.£JfofcPi9 (100) S 2 #>Xy?>^fcJ:oTl*£bfc. ^T?7y8WIW 

4^-e#a«{b^nfco (1 : 3 : 8) £fflV>T£?LRS 

[0 1 6 2] «P1! (10 0) #?LltS lXftl 1±IC ?>m%brco -T«t. 2 0 0^n>©jp*£fco 

MB E (5HHSX : Mo 1 e c u 1 a r B &£?LRfc3n&S 1 S# 1 1 tt, 2 #T?*SSn&. 

earn Ep i taxy) ftl;±0. S iXtf^->t S i s N«J| 1 5 SBSl/fcfifclCW:. S i Oj±C0. 5 

*112*0. 5 5^a>©JP*C«ftS*fc. *«* 0m©W&e#?fc4l|gftS ill 2S*T*1WW*» 

fig: 7 0 013 # [0 1 6 8] X, ft&nfc¥ISAS 1 JI©jP*£££3! 

mil: lX10- 9 Tor r X'J 7*7* h 'J-Sffll^TSK&t 2:5, 3 inch? 

$3am-.Q. 1 nm/sec XA-©ffll*Jfcfc^T¥»ftS i «©»*©**«£* 

[0 16 3] z.a>x\£9**s*j\,mi 2<Dmm *«©««. »*©^ttK#LT5X&Tfc»;!t&n 

fc. g®t 5 0 0 0 AttRfiSl 1 4 *»flEL3tB"l©S i T^fc. 

2#1 3«*ta*fc>1*. flBMnMt>T8 OOr. 0. [0 1 6 9] X, S i r t 1 e X9?>?tJflt>&&M 

5HWiIiW*i:£fc«fcD, 2oOSilM, M: afiftXy^^^fcJc^ffiSE©*!*. ©BP^RfitfflEttl 

KD^fcit*:. ^^-C, MEECVD^fcioTS IiN< x 1 OVcm'OTtcmsnTfcO. *&£SiJfJg 

au&. net*. $aR**±©«fla*©*sKj6tt>r A»*»*tt««ii»snTv»*t4:!W«w3ti&. 

*>Xy^>JrtrJ:oTI**U&. »>T7»«lil 50 CO 1 7 0] X, <Ht*S ilfc^J*. MOS c-t 

mm (1 : 3 : 8) SJ|V»T*?l»S iSftl l£Xy ttSmvr^ft** U 7-©?^7*-f ASJBfcUfci 

?>in*SL&. -T5 2:. 2 0 05?n>©;p#.£&o £3, 2. 0X10-' sec t^o^m^LTzo 

fc*fl.RftSnfcS ltt, 2»T»*anfc. [Oni] (*J£0<I1 1) *&3 lnchT2 0 0 5 

S i 3 N«!l 5*®£bTc'&\Z\t, SiOiHl4±t ^P>«JP*ft*ofcP« (1 0 0) «BSS i Sftfc 

0. 5 wm©JI*£8o S i »£WTSg## 5 0 X©HF***fc*V>T»»I:i£fclfil,&. £©&* 

#J*T*&. OVKffKtt. 1 0 OmA/cm'Tfc^fc. £©l$© 

[0 16 4] Siltt7HfltttlCJ:«MrD«t(©|SX, S *?LRfca*tt, 8. 4 wm/m in. 2 0 0 5 

ilCI4fffc£8»fcBtt*AStt"r*&"i\ AJf&ijg ^o>©Jp*S^ofcPM (10 0) Sl£#£ft«. 

[0 16 5] (^SSWl 0) E23 i nchT2 0 05 40 [ 0 1 7 2 ] PS ( 1 0 0) £?LRS i g# 1 1 ±\ZK 

?D>Of**jto&PI (1 0 0) MfegkS im»\Z -t7Z7>Ky?-mz£t), S 1IW*'>V)H1 2 

5 0X©HF»«E«f«fc*V»TI!MWfcja6Sifil/&. £©B? £0. 5 5f n>©Jf*KiSftSttfc. H 
©•SEffigtt, 10 0mA/cm ! Tibofc. ^©Rf© 

^?LRltaSl«> 8. 4/im/mln. T*D 2 0 0? RFJ^j&B: : 1 0 0MHz 

tuxDm&zwoitpm (i oo) si *«a«»:6oow 

2 4ft~c£nmt2nrc:o us. ■. 3 0 o"c 

[0 16 6] MPS! (1 0 0) #?LKS iSftl 1±K ArM: 8X1 0" 3 To r r 

0. 5 5*D>©JP*KtffiS-frfc. Jlfc&fttt, ^-y>y Mt«/"W7X : - 2 0 0V 
©tfcOTfcS. 5i9 S#jt«£/X-f7X:+5V 



\Z, Affile 5 0 0 0 A©S6lT;Ji 1 4 *»*bfcW©S i 
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[0173] ^tc, coxtr^4->^;ni 2<D%W 
(c. &m\z 5000 AoK^ff 1 4 «»j«t,fc9i© s i 

*#**fc*;btt. gJS&gBfW»T8 0 O^C, 0. 51$ 
MMST* 2t?©SiS#£, SftHfctt!) 

^to*fc. SffCVDStiotS IiN4«ttO««}« 
fc2ft©S i»*fc0. 1 (imOWCMlyft. *© 

^IIcfcoT^*bfc. *HT7yBII»»« (1 : 
3 : 8) £/8V>T#?lSS ig#l lSl 9 f>^S 

hit. tit. 2 o 05£ □>©£*£ %o fc£HJM; w 
sn^siSfriitt, 2ft-?m£$ntz. si 3 N4i 

15SiSl/^l:tt, S i 0»)il 4±{C0. 5/im 
©JP#*»ofclMMS i 1 1 2 £3Tf SSto&WC 

[0 17 4] Sl>N4»O^fc0fC, 7tfxV> 

ftsn&s i s#©*£%£i;:|$£L#£. 

[0175] 2) BS3 i nchT2 0 05 

?n>0)m%-Z%?rcPM (10 0) 3M6SS iSftC 

©€ffi®&&> lOOmA/cm'tSofc. £©&$© 
^?LMft^«ri, 8. 4jtim/mln. T&D2 0 05 
?D>©flt*£8ofcPS! (100) Sig#£ftfJ. 
2 4^T#?LRfc^nfco 

[0 17 6] PS (1 0 0) &HmS iSftl 1±C* 
ffij&fijfcKJcO, S IXbf^v-f JUl 2*0. 5 5 

Sflt: Sn 

J&giaS: 9 0 0"C 50 
j&ft&Hft : H 2 
ftfiftM: 1 0# 

h\&WU7Z : - 2 0 0 V 
S*B«E/H7* : + 5V 

[0177] *c, ^©xtf^+v-^;ni 2<omw 
\z. &m\z 5000 A<Dm<tm 1 4 zm&vitmos i 

1 3 £»fcfcfc>-B\ ft«SBA>t'T8 001c. 0. 
5 «*WaHlrt-*iI 2^©Si«ft£> 
ISD£fcttfc. MECVDSilckoTS iaN«fc«D£ 
*>«fc2«©S I XfrKO. 1 (imoj?*ttfast 40 
&. ^£©&. *?LK*{*:±oaflaRO*€fi|fi:tt-1 , *> 

(1:3:8) *J8V»T#?LRS l*Iyf> 
-f*t. 2 0 0S.ira><Dm&*hotz2> 

asft^n^s is^i is, 2#-e®£snfc. s i 

3N4S 1 SZ®£Ltzmz\*, S iOiHl 4±K0. 
[0 17 8] *&, S Ii^HOfttoOC, 7\£XV> 
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[0 17 9] (ggJEffl 1 3) Eg 3 i n c h"?2 0 0 5 
?n>©*;!Mfcflo&Pffl (10 0) 4MMSl£*C 
5 0X©HF**«|>fc*t»T»*fl^**l/fc. £©K# 
©IISSE&gte, lOOmA/cm'Tibofc, £©R#© 
£EJtflfli«tt. 8. 4/im/min. T&9 2 0 05 
^PXDfM^fcPl (100) Si 

[0 18 0] PS (10 0) #?lgS lgflci l±fc« 
ECVDfefCkO. S ixK**$/*JHl 2*0. 5 
5*n>©»*Ti**£ttfc. KT©£* 

: S i H4 
**U7-#X : H 2 
fiS : 8 5 0*C 
ms : 1X1 0- 2 Tor r 
J&B&g: 3. 3 nm/s e c 
[0 18 1] u©I^4 : i'^)Hl2®SI 
t. *i!lC5 0 0 0A©«fc«l 4*»*l/fc»J©S i 
g# 1 3 fcMfc&fcrtt. a«*H»ipTf8 0 0t:, 0. 
5^W®^-r-5^ti*J:D, 20©S iSfm&HKft!; 
O^fcStlfc. fltECVD&CcfcoTS isN4 

£8£ 0 2 ft©S 1 SfrC: 0 . 1 (imCDf^TS 

astfc. ^©&. mM&fci i±©afl:Ki 5©* 

&K*tt**>X?3 1 >iffcJ:oT»3cLfc. *HT7 
yfltKHHK&ft (1:3:8) *JBlr>T*?L»S iSfr 
1 lftXy?>y»4Ufc. "T*t, 2 0 05^D>© 

*$nfc. S 1<N«M1 5 £R3<£b SiCh 
114±t0. 5 0m©ff&*ft?fc«tftAS 

[0 18 2] V-XtfXtbT, SiHiCliSJSWfc 
[0 18 3] {%W§\\ 4) itS 3 i nchT2 0 05 

tuxDmfrzWorzPM (100) s is^i 1 1± 

fcCVDttCJiO. Sixm«/t)Hll2ftl3 
i7n>©jp^fc^fi$-frfc. ^T©t*>0 

RjK^fXSai : S i H4 C 1 2 1 0 0 0 SCCM 
H 2 2 3 0 1 /min. 

mm : 1 0 8 ot: 

JEfr : 8 0 T o r r 
^Ffl : 2m i n. 

[0 18 4] C©«#4 5 0X©HF}g«f IC*V»T» 
ffifb^^ffofe. ^©^©ftil^afS, lOOmA/c 
m'-ea&ofc. X, C©»©*?Lllfta«tt, 8. 4m 
m/min. -?&CK 2 0 0 5£n>©Jp,£.£8o£P 
fi (100) S liMM 2 4»T^?LKft$n 
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fz. COMMSJSTtt, PH (10 0) S iS#©**< 

znmitzn. s i xn9*i/*j\,m 1 2 2 
ft^ofc. £©xif7*->-wn i i2©g® 

fc, gffifc5 0 0 0A©8ftlft»jjEUfcS 1 
4^afeabb-Br, g3ft»ffla [ fT8 0 0 , C, 0. 5 BHD 
jM&f*i:ifcJ:r). 2?OSl«fWMi:i^n 
fc. WECVDftfcioTS i»Nit, B£r>£fc>-ti-fc2 
#©S lSftiCO. 1 m©JP3T&SLfc. 

J;oT»*-f*. 7 7flHtfflftg)ft (1:3: ifl 

8) *fflV»T#?LRS 1X#1 1 £Xy?>^H!£U 
fc. -Tit. 2 0 0 57n>©JP*ftJ«h>fc£?LRfl:S 

n&s iSfri 1 3», 2^m4$nfc. 
[0185] s i 3 N4Bi i emzLrcmzu. si 

Oi±Kl tfmOff**»ofc*ISJIS 111 1 2S* 

[0 18 6] X, ft&nfc¥i&AS i JI©J9*£j£g§! 
XUTV* h>J-*fflt»TII-^ttt«. 3inch9 

[0 18 7] X> SliSm : fffi^CJ:-5*«8aS il© 
TOMBS®!!*. «S&XSS®gttlxio 3 /cm s ErF 

c»*snT*D, we as i nMcnatuwr. if 

[0 1 8 8] X, ¥18flS iHfc"7*. MOS c-t 

2. Ox 1 0" 3 s e c<h^3it^MI£*L-;fc. 
[0 18 9] (Hlfifll 5) B&3 i nc h"C2 0 0 5 50 
7P>©JP*£JtofcPS! (10 0) S ISfcl 1 1± 

ccvDttcjio. s ixk**s/*;hi 1 2*0. 

KjS#7St« : S i H* C 1 2 1 0 0 0SCCM 
H2 2 30 1/min. 
fig: 1 0 8 0"C 
JEfr : 8 0 T o r r 
PtFfl : lm i n. 

[0 1 9 0] Z\<D&mZ5 0%OHFfemWZte\,->Tffi 40 
ffifcfSfcJSl/fc. Z.<Df%<D9M&fflt, lOOmA/c 
m'r&orz. Z\<Dm<D^mtmm\t, 8. 4 W m/ 
mi n. 2 0 0 57P>©J?*£J$ofcPS (1 

0 0) SilftllliWi 2 4^M«(tsn 
fc. MHIft^TIt PS (10 0) S iSftl 1© 
*#£?LgfcSttS iXkf^+xv)Hl 1 2Ctt*ft 

[0 19 1] £©Xt£**S"WHl 1 2©^ffl 

\Z< $m\Z 5 0 0 0 Ao«ftJBft»j«UfcS i S# 1 1 

4&B^b-tt, s*»h»+t8 o oiD, o. smm so 



#§8¥5-2 133 8 

fcttfc. &<^T> «BECVDj£fcJ:-3TS 1 1 & 
Dfcfo1*fc2ft©S i**C0. lMm©J9^ilftgt 
fc. *V»T, #aRftS#:i 1 3±fflSfliRl 1 6©* 
£KMH*>Xy3 i >7^«koT|S£3cLfco #CV»T, 
7?flMMMMBK (1:3:8) £fflV>T, £?LRS i 
g#l 1 3*Xs/?>7*&5SLfc. -T-St, 2 0 057 
P>0***»ofc£?LIMfcSnfcS 1 3tt. 

2#T»£Sn&. S i 3 N<JIl 1 6£®£Lfc&K 
tt, SiOiI115±lC0. 5 um<DW-fr*nr>1tW 

fens in 1 2 **rs»M«»*Tr*fc. am? 

B«fiHc«k5»rE»R©lg*, S i JifcfiHfffcfclsaK 

ztmmzntzo 

[0 19 2] (HS60I1 6) fig3 i n chT2 0 05 
7P>©JP*£ltofcPS! (10 0) S lSftl 1 1© 
«WK:7*Dh>0-f*>atAfcJ:oT. NSSigll 
2«lS7n>0Jp*T»J«l/fc. H'SAMtt, 5X 
10 15 (ions/cm 2 ) Tfft^fc. £©Xfttc:5 0 
X©HFSHBE«f«t:*^TB«toiSft«ly&. £©!$©« 
SSffi^tt, lOflmA/cm'TJboL £©lff©^?L 
RfcSflEtt, 8. 4/im/mln. T&D. 2 0 057 
P>©JP3.£ftofcPS (10 0) S i£#l 1 1#» 
tt. 2 4^T^?LRftSnfeo IQWHUnO. PS! 

(10 0) S iS#l 1 l®**^?LKftSn. NfflS 
1 ■ 1 1 2 fctt*ft*%*ofc. ^©NMS i M 

1 1 2 ©Sffifc. gffifc 5 0 0 0 A©Kft» 1 1 5 S» 

T8oot:, o. 5mmmi&-rz>z.t\z&Q, 2^©s 

i*#£, »HtftSt)^t>*fc. *V»T", NEECVDS 
WoTS i3N4^fi6t)^t>-a-fe2fe©S iXflclcO. 

T, 79flnilHimi (1:3:8) ^fflV^T^?LHS 
iS#113$I^mil£. t5t, 2 0 05 
7P>©JP^^jtofc#7LSfl:$nfcS iS#H3 
2»T»3cSnfc. S 1 3 N4®1 1 6S^Stfc^ 
twfi, SiOj±IIl. 0 Mm©JP*£}#? fclMSiiS 
11112 **T-5a«*OT8)ST*fc. Sii«?Sm^ 
C«k5»fSli«©i!@m, S iffgMtt&tffJMcMtt* 

[0 19 3] (HJ60IJ1 7) itg3 incht2 0 0S 
7P>©J?**8ofcPS (10 0) *feSSiSfrfc 
5 0XOHF|WK+R:*V»T»*ft«**l/&. ^©^ 
©«S52lg«, 10 0mA/cm ! Ti6ofc. £©&$© 
j*?LIMja«tt, 8. 4(jm/min. -CJ&0 2 0 05 
7P>©i?*?£Jt-3fePS! (10 0) SiS#:±ft:«. 

2 4&T#*lHte£ttfc. 

[0 19 4] PS (10 0) ^?LSS iS^3 l±fcM 



(20) 

37 

BE (ft^SIIfcfrS'+v'- : Mo 1 e c u 1 a r Be 
am Epitaxy) SCiD, SilW+J'^ 
13 2 £0. 5S*n>©W*fc£*Stt;fc. 

fig: 7 00"C 

BEtl : lX10-'To r r 

$ftjlg:0. 1 nm/sec 

[0 19 5] il©Xfc!**5"WH3 2©«ffifc 
f^lOOO A©&fl;l 3 6 SJMELfc. ^ffllC 5 0 0 
0 A©g|fcS 3 4 S»jjJLfc»J© S i S#3 3 fcttE* 10 
fc*3 6fc*afc£fc1*S*SH»ln!8O0 , C, 0. 

fc. M£ECVDS('J:oTS i 3 N 4 £, &D3-fc>itfc 2 
ft©S lSfclCO. 1 um©JP*-?$gb£. JfcV*"?, 

ioTBtil/ft. *WTT. 7yflni|!S»tt (1:3: 
8) *«V»T*?L«S lS#3 16lyf^BSl 
&. f*£. 2 0 0SifQ>©J»*«»-3fc*3IJtflsa 

nfcsi**3itt. 2»T?»a*n&. si 3 n«13 

5 ft»3cUfc«fctt. S i Oi±£MMlftMS i 13 0 

ffi«8©*§*. s ijHtctttf&a*ifi^«tt»A*nT 

(0196] (ggjgm 8) fiS 3 i nchT2 0 05 
>?U><D»%.$:ft?tcPm (10 0) mUgHS iSfrt;: 
5 0X©HF»«*R:*V»TMtoSft«L&. £©1$ 
©HfflJ^gte, 1 0 0mA/cm ! -!?*o&. £©R#© 
£&%{tM8l\3., 8. 4wm/min. -C&D 2 0 0S 
*D>©J£*£JtofcPl! (10 0) S iS#±ftfi, 50 
2 4»T?*?LKftSnfc. (10 0) £?LSS i 

S#3 lifcT^XTCVDftKJzD, S i Xt?**^ 

tt. aT©£*tnr*«. 

# X : S 1 H, 

: 1 0 0W 

fig: 8 o ox: 

: lxlO-'Tor r 
fifcfiiig : 2. 5 nm/s e c 
[0 19 7] *fc. £©XkT**->-wUS3 2©gfflt 40 
»*1 0 0 0A©SfkH3 eftMtLfc. -£•©&> SB 
£ 5 0 0 0 A©Kftl 3 4 SfcjfcUfcHlOS i S#3 3 
tMIBKft® 3 6 tft«ia*to-tt, ft*9Bftf T8 0 
or. o. 5»nan*-f*j:ticj:o. wteaBett 

Dfcfcttfc. MECVDfctlcktjTS 1 3 N« 13 £fc> 
tf&2|*:©S iSmzO. 1 tfm©i¥*T»fiLfc. * 

>^l:,t-3TiSlfc„ JfcViT?, KOHM (6M) £ 
«^T#3UtS iS#3 l*Xy?>#|fc£U£. 1"5 
<h, 2 0 0 3 9 n >©Jf*£ 80 fc*?UHljSftfc S i 50 



WP5-2 1 33 8 
1*3 111 2#TB*Sftfc. SiiN4jB*B*Ufc 

«icj4. s 1 02±\zmts.immz%-?zm&s \ 
i 3 2 £#?«£ftoOTng-?efc. 

[0 19 8] X, ft&nftJKBAS iS©#*S*SS! 
X»jyy^hU-*fflV>TW«fci:C5. 3 inch") 
xA-offirttefc^T, *igas i Jl©j**©ft*|t£ 

[0199] SiS«^SI»l£.;:«fcS#*8&S i l© 
¥ffiS!g©iie*, &&Xffi®m\tl x 1 O'/cm'KT 

[0200] X, fMflSill:^. MOS c-t 

£3, 2. 0X1 0" 3 s ec£fr>3XWI&j*L&. 
[0 2 0 1] (H3S0U 9) |te 3 incht2 0 05 

^n>©jf*s^fcpa! (100) jim»as is#tc 

5 0X©HF«W«K:*^T»«fl;jS*llUfc. £©Bf 
©ttSE^gte. lOOmA/cm'TSofc. £©B|© 
^TLSfbilgte, 8. 4tfm/min. T&D, 200 
3*n>©Jp*£8o&Pl! (10 0) S im»±# 
ift. 2 4»T^?LS{t$nfc. SPS (10 0) #ftH 
S ig#±3 KC/KTXX/l^^-giCiO. S iX 
fcf^*">^;HB3 2&15^n>©J?*C^fi$ii-fc. 

RFJ^£&: 10 0MHz 
iSMffiitt*: 6 0 0W 
fig : 3 0 0^ 

ArtfXMfi : 8X 1 0' 3 To r r 
Aftttn: 1 2 0# 

Ht«W7X : - 2 0 0 V 
S^CS^-fTX : +5V 
[0 2 0 2] u.©Xt;^+v^;H3 2©gffitl 

s^iooo A©seft» 3 6 *»*bfc. *©&, mm 

t5 0 0 0 A©gtffcJI3 4€#j£l/fcffl©S 1«#:3 3 
&ffi£ttfcJI 3 6 ££«fc£;b-&, 0 
0t. 0. 5m?$M®tZ>Z.t\z£r>, H#£!ftBfi:tt 
D£fei*-fc. *EECVDftfc«fcoTS i 3 N< 
■e-fc2tS:©S iS^JCO. 1 tfmOf^SgLfe. ^ 

(1:3:8) £fflV>T£?l«S i Sft3 1 =£x«y?> 
2 0 05^D>©Jf*£J$ofc^ 
ftStfcSnfcS iS#:3 ltt, 2^T^*$nfe. S i 
»Ni»ft»4lyfcftK:tt, s iOi±fcit*ttft#-rs 

#)gss ii3 2 zG?zmmwtfL-?%rz. 

[0 2 0 3] £Tz. S i 3 N<!3 5<Dftt>l)\Z, 7tfX 
7>»7y^X*ftfiU«:a-&fct>Plfil©«*^*r3. # 
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[0 2 0 4] (HJSW2 0) Bg3 i nchT2 0 05 
?D>0JP*ft8ofcPI! (10 0) JftgBS iSftC 
5 0%©HF8WcM>Ti»ffi«ftJgLfc, £©Pf 
©««S&gri. 10 0mA/cm'tiBt)&. £©$© 
*?L*flaMEtt. 8. 4wm/min. 2 00 

$.?U><Dj$frZft?jtPm (1 0 0) Sig#£ft 

«. 2 4^-e^asftsnfc. bps (ioo) £?Lg 

S ig#3 l_hlwi£ffij&6£KJ;!K S iX^fyt 

Si:Sn 
JiMfig: 9 0 0*C 
J&fi^B^ : H 2 

dmn: 1 0# 

[0 2 0 5] JfclC. COXtf^+i'f ;W13 2 0^®(C 
J**l 0 0 0A©$teJf 3 6ft»J&Lfc. *■©«, gffi 
5 0 0 0 AoSSfb® 3 4 *»J«U&M©S i S#3 3 

tiwa»fti3 6t*tfji«tt. 70 or, o. 5mm 

CVDSfCioTS 1»N«S. KD£*>ttfc2#©S i 

&h©S4Ut©»*KJ&tt'f * >X >y > 9 \Z «fc o TB 
&V>T. 7yflMUMMMK (l : 3 : 8) ftffl 

i, 2 0 0 3*n>©£*ftftofc#ftKfc$tifcs i 
£#31tt, 2#TR§S££nfc. Si 3 N4l3 5SB* 

Lfcaictt, s 1 oi±£¥iias i »3 2**rr«* 

[0 2 0 6] X. ft&ttfc¥ttAS iiojs^^aa 
XU7V^ h'J-Sffl^TiS^fcid^, 3inch7 
lA-CDBrtfc*l»T» ¥ife£S iJi©JP*©ft;*:tt<h 
*/h*©IStt, JP*©»*Mlc#l/c 5 X£TFC»A 5 

[0 2 0 7] X, 8iS* : P!g*&8K«fc**|ggS i »© 
¥®«&©fcfi£, &®%.m®m\i lXlOVcm'HT 
Kl»A6nT*0. VMS 1 UMtXSMWC, »r 

[o 2 o 8] x, mens 1«C"3#. MOS c-t 
ifcftffl ^T'>&* V »J 7-© 7< 7 * -f Aft$l£ t fe t 
£3. 2. 0x 1 O" 3 s e ctH5S5^it£^Ufc. 

[0 2 0 9] (HJS^2 1) Sg3 i nchT2 0 05 
?n>©J?*ft}f?fcPM (10 0) ¥J8ASl£#fc 
5 OXCHFJMWfcfc^TBM&fcftlgLfc. £©&? 
©fjS&®gfi, 1 0 0mA/cra ! Tibofc, ;L©ff© 
^HlSfcSgtt, 8. 4(im/min. ~C$>K)* 2 00 
5?D>©JP#.ft®o£P§! (1 0 0) SiSft^ft 
fit, 2 4#-r£?UHfcSnfc. PS (10 0) ^TLKS 
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ig#3 l±fcittECVDatfcJ:D, SiXt^^-v 
)Vm 3 2 ft 1 . 05?D -B-fc. 
tt, &T©t*DTNfc*. 
7-7 #X : S i H4 
*X : H2 
fig : 8 5 0"C 
B.tS : lxlO-'Torr 
/fcfiitg : 3. 3 nm/s e c 
[0 2 10] %\Z, d©Xt!^+->t;H3 2 ©Affile 
10 1 0 0 0 A©$1T;JI 3 6 ftJBjfcUfc. ^©&. gffi 
C5 0 0 0A©§tffcJ13 4£Jgj£b£8iJ©S iXft3 3 
£ffl8BRfcS3 6i£*st3-&. 7 0 0TC. 0. 5R#PiB 

CVDCirsTS i 3 N 4 ft, & 0 2 ft© S i£ 
#fc0. 1 Mm©JP*T*»l/&. £?LKSfr 
3 l±oaftK3 5 0**SJ6tt-f *>Xy?>iTfcJ: 

oT^stfe. *ht, 7v®mmm®m (l : 3 : 

8) SfflHTMIS ig#3 lSlyf>^L 
fc. -T3 £. 2 0 0 5 7 n >©JP**»ofc#%Hft* 

a? tut s 3 its. 2a-i?Hassnfc. si 3 N4i3 

5*fc*Lfc«Ktt, S I0i±£J|t8AS 1JI3 2* 
[0 2 11] V-X^XtLT, SiH 2 Cl 2 ftffl^fc 

to 

[0 2 12] (Hffi^2 2) itS3 i n c h"C2 0 05 
i7n>©*i?(.ft J ^ofcPS! (10 0) S ig#l 3 1± 
(rCVDSICj;0. S i lW+3/t)Hl 3 2ft 1 5 

R^XSSS : S i Hi C 1 s 1 0 0 0 SCCM 
H 2 2 3 0 1/min. 
fig : 1 0 8 Ot: 

: 8 0 T o r r 
NfH : 2mi n. 

[0 2 13] Z<D&mZ5 0%©HF^«t»fc*ViTRi 
ffft*ft«Ufc. ^©^©msSE^gtt. lOOmA/c 
m 2 Tafeofco Sfc, c©i^©^?L®fl:Mg.i. 8. 4 
40 tfm/min. 2 0 0 5^D>©Jf &-&ftitz 

Pfi (1 0 0) S 3 ltt. 2 4^T#7LS 

fb$tlfc. tJ^Lfect'5[w^©SISfcfiic-C«. PS (1 

oo) s i g# 1 3 1 <D*mnmti*n. s i 
*->t^li3 2i:iiHfc»ot ^(c, c©xt? 

^^'/tJH 1 3 2 ©gffifr^bS 1 3 7 *»J*U S 
WZ 5 0 0 0 A©KftS 1 3 5 ft»j*Ufc»|©S i S# 

1 3 4 tmrnmitm 1 3 7 tftSfe^-&, s*gn!& 

4>T8 0 0t:> 0. 5^BHn«!"r*c:tiC«fco. 2^© 

S iSfrft> ilfflKJBO^bttfc. MflECVD&lrio 
50 TS i3N4ft&0£:bit*:2#©S iS#fc0. l(im 
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7ymBtm®m (1 : 3 : 8) *fflV»T*?L*S IS 
*1 3 3*Xy?>^»*bfc. t*fc, 2 0 05^n 
>®W**»ofc£?IJWfcSnfcS 3 3 ft, 2 

#-tr®££nfc. S i 3 Ni 11 3 6 LfcftCtt, 
S i Ot±fcl jxm©ff#S8ofcWISas ill 3 2 

[0214] aiM?*tMKJ:£ffffiflS©lsx. s 

i mzmittLte&kmmAZftT&z-f, mts.^ 10 

[0215] (SIJB09 2 3 ) Eg 4 i nchl?5005 
?n>©JP#*8ofcPS! (10 0) S iSfcl 3 1± 
CCVDftfcJ:D. Sixmyt;Hl3 2£0. 
5 5 * P >©W*TJjs*iStt£. ttJXftffi*. KT© t 

KJ&#*8&S: S IHiC 1j 1 0 0 0SCCM 
H 2 2 3 0 1 /min. 

mm-. io8ot; 

EA:80Torr 20 
P#M : lm i n. 

[0 2 16] C©£fcfc5 0X©HF*8*fc*V>T» 
«ftjS*fT-3fc. £©8*©*R««tt, lOOmA/c 
m'TSofc. CCBO^KfcaMEtt, 8. 4 urn/ 
min. T*D, 5 0 0 5 t> n>©J?^$J#ofcPS! 

(ioo) si m»±»i 3 

COBMHtatTtt, PS! (10 0) Sig#131©* 
rtWLKfcSft. S i XK^*5/ YJH 1 3 2 fcW3Eft 

[0217] JfcE, :Oimv'tJHl3 2CDSI 30 
JCff* 1 0 0 0 A©gg{t;l 1 3 7 -toa. 

0 0 0AO*ftll 3 5ft»rtbfc9JC!)S i S 
#13 4 fctMBltfcJI 1 3 7 t S*. 7 0 0 r, 
0. 5IMHnllM-*CifcJ:0, H#*3IHHK0^fc 
tffc. SSEECVDfCctoTS ijN,*, ISDSfc>tffc2 
ft©S iS#*&gLT0. ltfiniJIlT, £JLKS 
#1 3 3±©gftlg|l 3 6©*^SJStt-<*>X^5 1 > 
^KAoTttSbfc. JfeHTf. 7yflHMNMMlE (1 : 
3 : 8) iffl^TMSS ilMl-yf >^SL 
fc. 5 0 0 5?D>©ff**j$?fc£?l»l't;2 40 

n^S i Sfrtt. 7fl>T!»£Snfc. S i 3 N«H 1 3 6 
*»*Ufc«lCtt. S i Oi±CJWS»S i 1 1 3 2 * 

[o 2 1 8] ft&n&Mafts i i©ff*s^ss 

X'J^y^hU-Sffl^TH^fcti:*, 41nch^ 
XA-OWrtlC*V»T. ¥*SJIS i !©»*©£*«£: 
ft/Mt©Stt. »*©«*«[C»bT8xaTfi:jqiA6 

[0219] x. 3jn?mftcj:s«i5As n© 

¥ffl&&©&£. Cf^MttKa lxiOVcm'KT 50 
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[0 2 2 0] X. 4USAS 1 MOS c-t 

£5, 2. lxiO-'s ec«fcV>5iSWlSSLfc. 
[0 2 2 1] (3MIW24) *a3 inchT2 0 0S 
*D>©JP**»ofcPIl (10 0) S i£#l 3 1© 
SMfc7nh>©-f;f>ffiAfcJ:oT, NSSill3 
2*1 5^n>ojp*-CJSJ«l/fc. H + ffiA*«, 5X 

1 0 15 (ions/cm 1 ) TNfcofc. C©SfttC5 0 
X©HF*««pfc:B^TR«^*lSUfc. £©f$©« 
flit^gfi, 10 0mA/cm ! T*-3t, £©P$©#?L 
®1*fc;jt&ft, 8. 4(im/mln. 2 0 05? 
D>©ff**8ofcPS (10 0) S 1 JEftl 3 14* 

ft, 2 4^T#7Lmft$nfc, cemurctt. ph 
(ioo) s i s# 1 3 1 ©*««^«mfl;an, nhs 

1113 2 Ctt«ftjWta9»-afc. 5fcfC, ^©Xtf^+-> 

1 3 2 ©«hk:, iooo Aam&amm 1 3 

7 Lfc. *©ffc, ^fflfC5 0 0 0 A©Kfl:l 1 3 
5 *»j«bfcM©S 1 Sftl 3 4 tffllE^bl 1 3 7 t 

70 or, o. 5%ffflm®-rzz\t\zi: 

0, 2o©S iS#£, 3fiHfcJBD 2SJECV 
D&tCioTS i 3 N4, *fi£ D 2 tfc©S iS* 

fro. 1 j*m©J9t*T-««Lfc. *flJtttflc± 
©Sfc«ffl**K*tt'f:t->Xy^>ifK«fcoT»£l/ 
fc. &V>T-, 7yffiMMME (1:3:8) *fflV>T 
£?L»S iSfcl 3 3*Xy?>yH5*Lfc. T-5t, 

2 0 0 5^D>©W*ft»-3&*?LRftSnfcS iSft 
ft, 2£TRS;*nfc. S I3N4II 3 6&ft£U&ft 

eft, s i 03±ic#i^ss ill 3 2 

fc. Siam^aaKiswrSfis©^, s 

[0 2 2 2] (&JS092 5) ES3 i nchT?2 0 0 5 
i7n>©ff**^o&PSI (10 0) *!gSS ig#tc 

5 ox©HF»«[+t:*ViTiMWfcric*itL.fc. -©iff 

©*SS^«ft, lOOmA/cm'T^L £©»#© 
^TLSftjiSft. 8. 4Mm/min. T*D 2 0 05 

zaxDmfrzwotzpm (ioo sis#4#ft. 

[0 2 2 3] PS (1 0 0) £HnS 1£#4 1±£M 
BE (^l !L «iXlf^+->-:Mo 1 ecu 1 ar Be 
am Ep i t axy) fefcit), S iXK**$"WP 
142*0. 55i7D >©ff 
ft, OT©t*>9T*-5. 
£S : 7 0 0*C 
BE^J : 1 x 1 O-'To r r 
^fiilS : 0. 1 nm/s e c 

[0 2 2 4] Jfcfc, C©H;^*S/YJH4 2©*liK 
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IP* 1 0 0 0 A©»fcJB4 5 Zl&fcLfc, Z<D'&, Mm 
\Z 5 0 0 0 A©gftJl4 4 SJWSLfcJWOS i S#4 3 
bW&WMM4 5 &*Mfefcfetf, £SgHft>fC8 0 
Or. 0. 5»|BUBJ»-r*CtfcJ:D. 20©SiS# 
SjtHfcJKOabtffc. &V>T, 7yffKHMMMft 
(1:3:8) £ffiV>T£?LRS iS#4 l*i??> 

asft^nts i s#4 1 a, 2#-c&*stt£. 

[0 2 2 5] S iOi±£ftMJMMS I|42fi«T 

[0 2 2 6] (HSS^26) mm3 i nchT2 0 05 
*D>©JWMfc8o&PI! (10 0) ¥*§J|S i£#K: 
5 0XOHF»««t»C*HTIMMly«ftlBl/fc. £©!$ 
©fl*«*tt. lOOmA/cm'TSoL d©l$© 
^JLRftiSKtt, 8. 4um/mln. T&9 2 0 05 
?n>©jp#.£&^fcPS (10 0) S iS#£#«, 
2 4#T*?LRfcanfc. gtPS (10 0) ^?LHS i 

a#4 i±fc^5XTcvDfe{c=tr). s um-> a> 

tt. OT©i£»3T&S. 
#X : S i H« 

: 1 0 OW 
AS: 8 00"C 
JEA : 1X1 0" J To r r 
fi£fijfS:2. 5 nm/sec 

[0 2 2 7] ^©Xfcf^v-WHf 4 2(D$m\Z 

JP*1 0 0 0 A©*fclB4 5S»jSL&. ^©&, Sffi 
1:5 0 0 0 A©$ftg4 4 £JBfifcL£JS<J©S i S#4 3 30 

tma&fcm* 5 tzmiz&trtt. msba*? 8 o 

OC, 0. SPSMaoJR-rsufclCJiD, 2^©SiS# 

fc&atc&s 6M©K0H8tft£jg 

t^TMJtS i S#4 1 4Xy?>y*£l/fc. 
[0 2 2 8] «Nfil,fc,fc3K:a*©S i#^S©KOH 
6M, MBSKJSTSXy^i'^MEtt, lfo«#lS7 

stt«£Jiasn*. -rat. 2 o 03?n>©jf3.£ 
[0229] s io,±caff&»att6rr**tsfi 40 

S i ijWBjfcTSifc. 

[0 2 3 0] (MM 2 7) Its 5 i nc hT6 0 OS 
i7D>©J?*4JtofcPS (10 0) VISAS ISMC 
5 OXOHFNFtOTCfcVvrMH&ftftKl/ifc. £©P* 
©ftSSfc&li, 1 0 OmA/cm'T&ofc. w©l$© 
#?LKfti£S«. 8. 4/zm/min. Ta&0 6 0 0S 
7n>©#*£}$ofcPS! (10 0) Sigft±mt. 

7 oft-e&nfMtznft. ps u oo) #?l*s is 
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ftfrtt. &T©i*0T**. 
RFJ^igg: 1 0 0MHz 
fcHWIA : 6 0 OW 
fig? : 3 0 0"C 

ArtfXfETj : 8 x 1 0" a To r r 
jfcBSW: 12 0^ 
^-^i/ hlffi/H7X : - 2 0 0 V 
SfHOtW : + 5 V 

[0 2 3 1] JfcC, ud^+->tJH4 2CgIl: 
if* 1 0 0 0 A©S6ftS4 5 SjgjSbfc. -£©&, gffi 
C5 0 0 0AOKft«4 4*»lSl/fcW©S 1 4 3 

*Mfa£fc>tt. g^sufwcsoot;, o. smmm 

f&tZ>Z.t\Z£.K)* 20©S !S#:$3fi@iCftSD-&t>ii- 
fc. JfcttT, 7yfl||UH>tt«F{ll (1:3:8) £fl!V>T 
^•ftRS ll»4 1«Iyf>iKtSl/&. -r*t. 6 
0 0 3irn>©JP**»-3fc«mfl;SnfcS iS#4 
ltt. 7#TBfcS3tt;fc. 

[0 2 3 2] Si Ot±l£A«FA:IAM£«*'r«IMIA 
S 1 M4 2 e^TT5»W«»J«*C#3t. 

[0 2 3 3] X, fcSn&«BftS i H©JP*£j63£S 
XU7V*HJ-*ffl^T»Kfc£c:5. 5 Inch* 

iA-<5Srtl:*^T, missus i S ©#*©£*€ i 
»*«©*«. J**-©«±ffllCMUT8%«TiC«]^5 

[o 2 3 4] MttTMftc£«j|fi»As i @© 
w-mmwm^ tmxitmmtix 1 ovcm'PiT 

[0 2 3 5] X, IJlfcO*, MOS c-t 

SSf^TM+t U 7-©7-f 7d"f A^jU^Lfct 
^5, 2. 1 X 1 0" 3 s e c iV^KVMHfejftbft. 

[0 2 3 6] mmW2 8) ES3 I nchT20 05 
?n>©JP*£8r?fcPffi (10 0) VSSSSiSttfc 
5 0X©HF*8Wfc*t>Tli«MS«fTofc. £©l$ 
©ttfiit^Stt, lOOmA/cm'T^fc, d©B#© 
^TLKftSSiH, 8. 4(im/mln. T&0 2 0 05 
i7 0>©jp*4«f^f c PM (10 0) Si«ft±*tt. 
2 4^T^?LSftSnfc. PS (10 0) ^?L®S IS 
#4 l±fc»MHJSftt6CJ:D. S iXfcf^+->v;WS4 
2«5S^n>©ff*Cri£fiS-ttfc. BIT 

©tfco-ea&s. 

: Sn 
SfcgfiS!: 9 0CC 
^fi^HH, : H 2 
^fi^ffl : 1 0^ 
[0 2 3 7] ei©Xtf^+'>v;H4 2©«®lr 

J9*l 0 0 0 A©Kftl4 5«»£U&. ^©^. ^ffi 
K5 0 0 0A©Kfl^l4 4€»iaUfcM©S iS#4 3 
7 0 01C. 0. 5^WJPSS5f5^ 1 i:(C t t 
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B. 2t3©S iX#fc»HfcKOa:bttfc. 7 
yWB&KiSffc (1:3:8) £J8HT£?LRS 1 *ft 

4 l%Xy?>tfm£LfCo tZ>t, 2003?D>© 
»*ftf»ofc*?UMfcSftfcS i»»4 114. 2#Tl$ 

[0238] si oi±idMsas i**rr-B*#*« 

[0 2 3 9] (HIS0J2 9) SS3 i nch"C2 0 05 
?D>©Jf*£#ofcP3! (10 0) ^aSiSft:* 

5 0XOHF««<f«K*^TBMifl:dE*tf"3&. £©f§ 10 
©«8E$gtt. lOOmA/cm'^^fc. £©fff© 
*?L*fl2**tt. 8. 4/tm/min. T&9 2 0 05 
?n>©jf#$8f?fcPi! (10 0) Si«*±»tt. 

2 4#T£?LJHfcSnfc. PS (1 0 0) ^?LSS IS 
»4 l±KMEECVD8fcJ:D, S i iKWJ/tJU 
42S0. H^DXOMCMStf:. 
fc, £rF©££OT*£. 
7-X#7 :SiH, 
*1rUir-*X : H 2 

fl*:8 5 01C iP 
EE# : 1X1 O-'To r r 
Jfcgjlg : 3. 3 nm/s e c 
[0 2 4 0] *lc, Z.<J>X\Z5>*>"r)im4 2<D%m\Z 
JP*1 0 0 0A©»fcM4 5S»]*L&. gffl 
(£5 0 0 0 A©${tJl4 4 &n&LftM®S i S#4 3 
7 0 Or. 0. BWIBlPM-rscitJ: 

?l«UHMftK (1:3:8) ftflJ^T^fLKS 

4 lSZyf>jr»Sl,&. T5t. 2 0 0S^P>© 

»*St>-3fc*?LKfl:SnfcS I«ft4 lli, 2#T® JO 

[0 2 4 1] S iOi±lC*ilSftS !H4 2ftWr*JS 
ftjJWTtfc. SiHiCLi&fe 

^ansfrciWfttKiax-y^v^fwttt. urn 

[0 2 4 2] 0) *«3 i nchT2 0 0S 

£n>©Jf*£J$?£PI! (10 0) S ig#14 1± 
fcCVDftlCiO. S iXtf**->*JWil4 2£13 

S 1 Hi C 1 « 1 0 0 0SCCM 
H 2 2 3 0 1 /min. 
fig: 1 0 8 Ot: 
J£l) : 8 OTo r r 
mf£\: 2m i n. 

[0 2 4 3] C©«*S5 0X©HF»*i|»C*V>T» 
Wtasftfrofc. COI*©«afflffl|J4, lOOraA/c 
m»T*o&. X. r©Nf©#?La{b3Sfi. 8. 4m 
m/m i n. Tfcf) 2 0 0 3 £n >©Jf ^grftofcPI! 50 
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(10 0) S £©8§®fc 
PS (1 0 0) S iSftl 4 l©*«^ilRfl: 

sn, s 1 xtf^^->t;>@ i 4 2i:«m^a^ 

£5 0 0 OAOKflJIl 4 5*»J«1/&»J©S i«#l 

4 4S«fa*t)1i-, 2H?f?ffl^<PT?8 0 Ot:. 0. 5 1$ 

Gfcttfc. *H-C. 7?fflMHHME (1:3:8)* 
2 0 0 5^n>©**ftt>ofc*aKftSnfcS ig# 
[0 2 4 4] S i Ot±fclum©JP**»ofc*llft 

s i mi 4 2 fc^rrssffeWMFcSifc. savpgft 
»C«fc5»fiii«Sf©i|gm, s i Ifcfifi&fcfcfiKS&tt 

[0 2 4 5] (IIf(iJ3 1) Ig3incht2 0 05 

?ny<Dmfr%&-DrzPm (ioo) s ig#i 4 i± 

(CCVDfefciD. SlXW+->t)H14 2S0. 

5 5^n>©jp*"c«*a-a:fc. KT©t 

: S i Hi C 1 1 1 0 0 0SCCM 
Hi 2 3 0 1 /min. 
MS. : 1 0 8 Or 
EE# : 8 0 T o r r 
BfRfl : lml n. 

[0 2 4 6] C©£#lC5 0X©HF|fmf 
MtofcfciSLfco ^©Nf©«»E^S«, lOOmA/c 
m'Tfcofc. '©«f©#?L»it3a«, 8. 4nm/ 
ml n. 2 0 0 3jrn>©»*«|»-3&Pa (1 

0 0) SiSftHlMIt 2 4ft~C£Hmt2tl 
fc. Cl©SIB<b^-Cl4. PM (10 0) S 1 g# 1 4 1 

©**»*?LHft4ns i xH**->v;m 1 4 2 c«* 

[0 2 4 7] ^©Xtf^^->v;WBl 4 2©gffi 

fcJP* 1 0 0 0 A©8Sttl 1 4 6 &&&ilsft. ■£•©&, 
*Bf 5 0 0 0 A©8Sftl 1 4 5 S»Jfcl,&»J©S 1 * 
7 0 Or. 0. SWMWfflJIMN&JlfcfcJ; 
D, 2r>©S ig#£, gBICttDefcttfc. 
7?ffiftlNRJg|K (1:3:8) £fflV>T£?LRS IS 
#*Xy?>y**Ufc. TSi:, 2 0 0S?n>©/¥ 

[0248] s i oi.kc¥tMs i«**-r*afi#«» 

[0 24 9] (HMW3 2) ES3 i nchT2005 
i7D>©Jf^<£JtofePl! (10 0) S i£#l 4 1© 
Sffi(c7ah>©^^>aAlCcfcoT. NHS 1114 
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2*132n>©JP*fc#jSL&. iraAfttt. 5X 
10 16 (lons/cm 1 ) T?*o&. iOl#C5 0 

flS&Sfi. 1 0 OmA/cm J -Z?&ofc. d©&$©#?L 
JNtiUCtt. 8. 4/im/min. 2 0 052 

n>©l*s#ofcPl (loo) si**±#tt, 2 
4^-r^5LSftSnfc. C0HWIft*Tr»4, ps(io 

o) s i g# 1 4 1 ©*jj«*?L»bsnNas i m 1 4 

2 Ctt*flsMM»o£. JfclC. CMKj't'/t*ll 
42©*IBfcW*l 0 0 0A©Kfl;1146ft»J«l/ 10 
fc. *ffifc 5 0 0 0 A©&fcl 1 4 5 SffAU 

fcgfJOS i MlbWm&M 1 4 6 7 0 

Ot:, 0. 5«HBai»r*J:tlCJ:D. 2t>©SiS#: 
ft, HiaKttt)*t>*fc. 7y«*MMMi 
(1:3:8) ftffl^T^ILHS l***Xy^>fB 
T«fc, 2 0 05*n>©Jp**fco££?LJt 

[0 2 5 0] S 10i±fclMB*S IJfft*rr*S#tf« 

[0 2 5 1] X, fcStt&JMSas iS©JS*£j£SS a? 
X'jyV^h'J-ftffl^TW^fct^5, 3inch-) 

«htt©8M» W*©«*ttK#iVr5%&TKfflA5n 

[0 2 5 2] X, 3&«?raKft£J:*«££S i 1© 
C&ftRB&Ktt lxiOVcm ! KT 
tdflxSnTSO. Kg AS ilUMCDBWSfcT. ff 

[0 2 5 3] X, #*§IIS Ilfco*. MOS c-t 30 

2. 2xlO- J sectH5gtHl^l/fc. 
[0 2 5 4] (HJSW3 3) BS3 i nc hT2 0 05 
>; a itPg. (10 0) #igSSi£mc 
5 0X®HF8«if>fc*V»TBttfcjfc**t,fc. £©R# 
10 0mA/cm ! T<bo&. £©B#© 
£?LRffc;5igte, 8. 4/im/raln. T&D2 0 05 

^□>oj¥*ftjtofcPi! (ioo) sim&±mt, 

[0 2 5 5] PH (1 0 0) ^TLKS lg&5 1±KM 40 
BEftlCfctK S ilW+->t)l'@5 2ft0. 5 5? 

fig: 7 0 0t: 

JEE*: 1X1 O-'Tor r 

J&KI® : 0. 1 nm/s e c 

[0 2 5 6] Jfcfc. £©XfcT*:H"WUB5 2©*fflfc 
**W»ft«U&»«5«*7X (fused qua 
r t z glass) 2S#ftfifc&;b1i\ S*#Ha«? 

t8oot;, o. mmmmt*z.t\z&K>. 200s 50 
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#*, !IHfcaSD^t)ttfc. MJECVDSlCioTS i 
3 N<£0. 1 #m©Jit*Tl£0&fctffc2#©gft£& 
SLfc. JfcUTJ, #?L«S#:5 l±©Sft«5 4©#£ 

ffiHRIPftflSMK (1:3:8) m^T£HMS i»#5 
l$Iyf>^lfc. 2 0 05£P>©J¥ 

**t>ofc*ajnbsnfcs ig^5 us. 2^ 

Sflfc. S i»N4l5 4*B4l,fc»fctt. 
(fusedquartz g 1 a s s) S#5 3_hfC 
0. 5 Mm©J**£$o felons I £5 2ftWt-S>S 

[0 2 5 7] 3iM?K«MlcJ:«fffi«R0>!tX. S 

[0 2 5 8] 301113 4) fi&3 1 nchT2005 
£n>©JP3.ftjt^fcp$! (1 0 0) VIMS 
5 0X©HF«K*C*HTIl«flaj6*lll/fc. £©1$ 
©SSSt^Ste. lOOmA/cm'^of:, £©P$© 
^?LKftjtStt, 8 . 4 wm/m in. 0 2 0 0 5 
*n>©Jp*£»ofcPffl (100) SI 
2 4^T#?LMfl:3nfco 

[0 2 5 9] PI (100) £?LgS ig#5 1±K7* 
5XvCVDSfci?), S lXtr^*5/V)H5 2ft5 

#X : S 1 H 4 

tsmftMt : 1 0 ow 

fig : 8 0 CC 

Bit} : lxlO-'Torr 

J&ft&fi : 2. 5 nm/s e c 

[0 2 6 0] t©Xt!^*^ir;H5 2©*BK: 

3t*W»**Lfc5 0 0 < CiEfflf;:ifclb&©£S#7Xg 
*5 3**ta*t>tt» S*#IMM»T4 5 01C» 0. 5 

fetffc. i&ECVDffciCJc-sTS i 3 N<£0. 1 urn© 

W*fclSD*to*fc20©**fi:l6«L&. 

RS&5 l±©*flsK5 4©**g*tt>f*>Xy?> 

^ESftS i*#ftXy^>^*Lfc. T*fc. 2 0 

2#TH$£$tt£. S lsN^ftBacLfcftCtt. <£$»; 
{b^^7XS«c5 3±^5um©Jf^ftj#-5fc*ije^S 
IM5 2*«T€Tfe„ 

[0 2 6 1] 5) SS3 i nchT2 0 05 

^n>©JJ*€«p-3fcPffl (10 0) lIMgliS 
5 0X©HF»»'|«C*^THIfffl;j«Slfib&. ^©1^ 
©Uit^lStt, lOOmA/cm'T^fc. £©P$© 
#?LSftiigtt, 8. 4wm/min. T*0 2 0 05 
tUXDmfrZft^tcPM (10 0) Si*#^#tt. 
2 4^TMHfc$nfc. 
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©£33DT&-5. 
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iiS: 3 0 0*0 

Ar#XJEE# : 8X1 0"'To r r 
fc%m.: 1 2 0# 
^-y 7 Mtat/t-f 77. : - 2 0 0 V 
S#BSft/N*<77 : + 5V 
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[0 2 6 8] &\Z. Z<DX£9*i/v)],!B5 2©gffilC 

)t^w^^iSLfc8 o ot:fijafiDc{b^©*5^7XS 

&5 3£Mfc£:b-B\ g^#ffl^+T7 50t:, 0. 5 
fr$n&. «ffCVDj£IC<fcoTS i 3 N4&0. 1 urn 



[0 2 6 3] *K, COI^^->tJH5 2 0gIi: ?Llt*#±©*^0*«E*tt-f *>Xy9 l >i'fcJ: 

3e*iF**«Ufc5 0 0 , CiSfflt:ftflift©**JEr9X* ot^SLft, %t>T7y{|!KIimgtt (1:3:8) 

#5 3*Mfa*fetf, £&gB^*T4 5 0t\ 0. 5 £JB^T^?LSS iSMlyf>^B!*l/fc. fS 

RfP^MT5^ilCJ;0, 2 0©S*S3SHCK»5-&t) t, 2 0 0 S^O^ff^fcfco/t^RfcSnfcS 1 

«BECVDtfeCJ:oTS iiN4*0. 1 w m©JP S#51tt. 2#T»»*Sn&. SiiN«|54«Rt£ 

*fci&0*tottft2O©*ft:**«Ufc. #V>T> £?L Lfc&Kri. #77g#5 3±Cl 0tfm©jp**»o 

!t»#±©*fc«0*SR£tt-f *>X?^>yiCJ:-> £*&AS i 1 5 2 SttSWWTtfc. 

T»*Ufc. -?-©&7yffiHIR8SigiK (1 : 3 : 8) £ S i 3N4H ©ftfrtft::. 7KXi/>7y***4Ml,fc 
ffltJT#?LSS iSft5 l«Xy?>if|BKSl,&. T£ 39 «SfcfcH«©»JfcW&r). *?LU-ffc*n&S i S#© 

t, 2005 ^n>ffli*5feofcMift$nts i **%±c»sbiifc. 

S#5 ltt. 2#TR§c££n;fc. S i 3 N 4 S54i£^* [0 2 6 9] (^JSW3 7) Kfl3 i n c hT2 0 0 5 

Ufcftfctt. ffl,^7XSfr±l:l. 0Km©Jf#.£ 7n>©JP3-£Jf ofcPS (1 0 0) VISAS i SfciZ 

)$o/5:W B S ii5 2Sft51MMTfit. $ 5 0 %©H F*«* t*V»TliaMfcJ«*«Lfc. £©15 

fc, S IiN4H©ftt>r)lc. 7fcfX'./>7y77,&«B ©**«*«. 1 OOmA/cm'tib^:. £©R$© 

Lfc*£CfcH«03Ml#*B. *3LHftanfcS iS #?LSft«SH, 8. 4«m/min. T&D20 05 

*5 1©MHSlffc. 7n>©J¥2<.£#o;fcPS! (10 0) S i 

[0264] n&n&JMSAs i mv>m%-*mm 2 4^T#?iH^^nfc. 

XU7*V;* h'J-fcfflHTH^fctdS, 3inch£ [0 2 7 0] PS ( 1 0 0) #?LRS i S#5 1 .hfcj* 
IA-©fflrtt*V4T*»AS ilO**©«*«t* 5(7 ECVDjfcfc^O, S ixK^->tJH5 2*l. 0 

*tt©«tt, JP*©***iC#UT5X£tTKJI|i*.Sn 5 7 □>©»#■?)&§;* ttM&fftt. STFOfc* 

[0 2 6 5] X, aM?KftttCJ:«4MSas i 1© 7-7.#7. : S 1 H 4 8 0 0SCCM 

¥BS^©^*, fE&fcfi&f&Stt 1 x 1 O'/cm'HT ^•vUi'-^X : H 2 1501/min. 

\zmZ.t>nx&V), *&AS I JB»jj&I8fc*V«T. #r fig: 8 5 0t: 

ft&8AKBtti»ASnT*S , J\ Jlfffci&SAtttfiift EE* : lxiO-'Torr 

Snx^ZZttfmmzntz, X, JM8AS \M\ZO 3. 3nm/sec 

*, MOS c- t&Zm^X'>®.*r>r>)7-<D7'( 7 [0 2 7 1] cOlW+i/t)H 5 2<D&mz 

^AfcHfcU&fcCS. 2. 0xiO-'sectH5 3t*W»*«l/fc»»5*»5X*#5 3 

*##H*«fT8o ot:. o. sBiraniBrrsci 

[0 2 6 6] (^*&0J 36)jlg3inchT2005 C«fcO . 2 0©*^tt. BHKU&D^fettfc. 

*n>©**£8ofcPffl(10 0) ¥1SAS iAfcfc CO 2 7 2] BEECVDJSfcJ^TS 1iN«*0. U 

5 OX©HF*«<pK:*^Tllia<tlSSlfibfc. d©l$ m©JP*T*ia*1i:TJBO»t>*fc2*0!)IM:S«ib 

<Dmm®m\±. 10 0mA/cra ! TJbofc. H©lif© fc. J£-©^ £ftR£#±©3fc&©*£Kfctt'f:fr> 

^ftSfc&Sri, 8. 4 tf m/min. TS»3 2 0 05 Xy^>^C±-3T»4l/fc. *^T7yffig»K*« 

7D>©Jft3.£ftofcPS (10 0) S i £$V»T#?LRS iS#5 1 *Xy<?>im£L1t. t 

2 4#-C#?LRfl:Sttfc. 2 0 0 5?0>©J?*£fcofc#?LRfc£nfcS 

[0 2 6 7] PS (10 0) #?L»S iS#5 1±C« iSfttt, 2#T®£2nfco S Ii N«JBS»SLfcfc 

ttJififfiCkD, Siimyt;H510 5i'D> \z\t, e3S#77S#5 3±lC 1 . OMmOfM^ 



(27) 

51 

XZtLT. S IHjC liSt)5^fc*&l:lt fiStftiB 
[0 2 7 3] (5SJS093 8) Sg4inchT3 0 05 

taxDmfr&ftotcPm (ioo) s is^i 5 1± 

KJfotfXSM : S i Hj C 1 a 1 0 0 0SCCM 

ft 2 30 1/rain. 10 

mm-. 1 08 0-c 

: 8 0 T o r r 
mm: 2m 1 n. 
[0 2 7 4] ^©S^C5 0%(DHFm^\Zi5^Xm 

miti&zmLrc. comon^mit. ioomA/c 

m'T&ofc. X, £©f*F©£5l«rt:jig«, 8. 4/x 
m/min. T&D. 3 0 0 57n>©JP3.£J§?;fcP 
S (10 0) S 1 gftl 5 l£#te, 3 6#T£?L1ffc 
Snfc. PS (10 

0) S i£#l 5 1 ©*#£?LKfl:3tt, SiXt!7* 39 

5 2(Cfi^75^*^fe. JfclC. d©Xfcf7 
*->r)H 1 5 2©^ffiC#^g£ffibfci§8i52S;tf 
7X£# 1 5 4 £Mfc&t>12\ S^^Ha^T 8 0 0 
0. 5 8#Wi0^1-5C<!:tctO, 2 0©g#£&@ 
fc&SO^fcirfc. WECVDfclCcfcoTS i»N4$0. 
1 tfm©Jf*-C««S-&T, I£0*:fcit&2o©£#£ 

fesufe. -tot*, znnm-i 5 3±©gibin 5 5 

©*£K&£^:*>Xy?>7*l;:<fcoTiifc£L£:. 
-T?7y«8KBm&& (1:3:8) £fflt^T#?l®S i 
SfcZXyrypmSLlt. t*t, 30057n>© 55 
Jf*£t>o&£?UCte3ttfcS 1S#1 5 3tt, 4#T 
®££n£. S i»N<Jf 1 5 5£®*bfc&{;:fi. SIS 
#7Xg#l 5 4±Kl/im©JP«.£8ofc**i£ISS i 
115 2 -fSS&aMTitfco S5a«^#MtC 

§33 fife. 

[0 2 7 5] G&MI3 9) fig3 inchT?2 0 05 
Zuyvrnz-itftitcVM (10 0) S i£#l 5 1± 
tCVDtfeCAD. S Ixe^+S^/UBl 5 250. 45 
5S7Ci>©ff*fcjfcS3tt&. Jtft&fNi. SLT<Dt 

EUSUZtiOk: S iHaC la 1 0 0 0 SCCM 
H 2 2 3 0 1 /min. 
fig: 1 0 8 0*C 
JE7J : 8 0 T o r r 
: 1ml n. 

[0 2 7 6] £©g#C5 0%©HFigi8c*C&^TI® 
SfllricSMUfc. C©Nf©«8SSStt. lOOmA/c 
m'T&ofc. iI©^©^?LKftjiStt, 8. 4am/ 55 
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mi n. 2 0 0$*D>©ff**8ofcPIS (1 

0 0) S 1 1 5 1 ±fftt, 2 4#T£?LRfl;£n 
fc. COMMfctfTTtt, PS (10 0) S i £#©*# 

[0 2 7 7] ufflX^i'+ytJUl 5 2©gH 

fc3t*8f«ftltUfcj6M^*?xa*i 5 4£fifc;fc 
fr-e\ ^^H^tpT8 0 0"C. 0. 5 nWS&&$% Z. 

VDj£H<fcoTS iaNifcO. UmOmiSiSt 

t, Ko*b*fc2tt©«**««i/t. ■*■©«. m> 

KSftl 5 3±©SfcKl 5 5©*SfiJStt-f*>Xy 

(1:3:8) £ffiHT£?L©S iat#*Xy^>^» 
-fSt, 2 0 0 5 7D >•©#*£<& o£#?LSS 
ftSntS lSttl 5 3», 2^T»*SIXfc. S is 
N<Jf 1 5 5£pfc£Lfc&fC«, ^7XM15 4±C 

0. 5ffm©jp»«tt<3&iMias mi 5 2««rr« 

SiM?mK«(rJ:«»fiiC»©j|8 

«. s mt:»a:fffca:t»*:«itt»AanT*6 , r. m 

[0 2 7 8] (HSS0U4 0) ES4 i n c hT3 0 0 5 
9 □>©»*« tzPM (10 0) S ig#l 5 1© 
SBf/nhXMt^AtioT, NHS ill 5 
2S15^D>C0J?*t?Mlt, H*£AS«, 5X 
10'« (lons/cm') X&ofz„ Z.(DmmzS 0 

x©HF**<pfc*^-arafc«*isLfc. £©n#©« 

SSffiStt, 1 0 OmA/cm'Tr&ofc. £©Pf©£?i 
S^iifStt. 8. 4tfm/mln. T&D, 3 0 057 
D>©JP**»ofcPa (10 0) S i£#l 5 l£ft 
tt. 3 7»T£?L*fc4nfc. C©B«ftj«Ttt. PS 
(10 0) Si fifc©**t£?LStfl:£n. NSS i S 1 
5 2 (CttXfttfttfr-afc. #K:> Jl ©NSS 1JI1 5 2 
©*ffifc*W*fcllUfc*li5£*r?a*fcl 5 45 

*fc*fc*. s*sHft>f>?8 0 ot:. 0. sPMQftift 

[0 2 7 9] MJECVD}£{I«t-?TS i 3 N450. 1 «. 
m©JP*fcJMI*«T»0 fcfciirfc 2ft©gft£&gL 
fc. 1 5 3±©g{fcHl 5 5©*£ 

£«tt^*>X-y?>7~l-£c>TBfc£Ufc. *V»T7y 
flMMMItt*AJVvr*7LJtS iSft5x- 7 5 1 >7"^ 
Ufc. fSt. 3 0 057a>©Jp*5 i &o^#?LRft 
^tlfeS iSfltl 5 ltt. 4»Tl^i$nfe. Si 3 N 4 
■ l5 5SBSLfcftl:tt, ^7Xl#15 4±tl. 
0 iim©J¥^5jtofc¥«SSS 11152 SWTSS* 

[0 2 8 0] X, #^nfc*i!gf B S i e©J?**jtSES 
XU7*y^hU-*iB^T»l'CfctC5. 4 1nch-7 

x/\-©iirtfc*^T*isas i mom &<Dm±mtm 
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[o 2 8 1] x, mmm = ?-mmmz£%%%§ks is© 
ymmmnimm, m&m®mn ixio'/cm ! HT 
c»*.&nT*o, mis as ijMWfcisfc*nT, *f 

snrv»-5i:t3a«*B«nfc. x. mess i st^ 

g, MOS c-ti6SfflV»T*»*lrU7-fl!)7'f7 
^-fAftJ8jeixfctC<5. 2. 2X10- J seci^5 

[0 2 8 2] oiD. *58Wfc±ntf, 10 

n^,ytm^mmm^±\zh, isflttauMSfi^x^ 

*3^ftitftT*c:fc**T**. JEfc**WKJ:ntf, 
&*© S 0 I xA'-f X©?lj&£«ffl Uffc J&ffl&ISIS© 
r£v>¥ag#g#©^j££j££!gfcTS E fcflfe**. 
[0 2 8 3] QKKM4 1) SS3 inchT2 005 
^P>OJP*ft»-3fcPffl (10 0) »^aSiS#iI 
5 0XOHF*«*lC*V»T»*ft*ftlll/fc. E©l$ 
©tttttKli. lOOmA/cm'TSofc. £©!$© 37 
£ftJM£UEtit. 8. 4tfm/mln, TfcD2 0 03 

?u><DmfrZft?ftpm doo) sis#£#f4, 

[0 2 8 4] PS (1 0 0) #?LSCS i£#6 lfclCM 
BEttfciD, SIXW*J't)t'i6 2S0. 5 5? 

fift: 7 0 0"C 

mti : 1 X 1 0-'To r r 

Jfcgp&t:0. lnm/sec 50 
[0 2 8 5] Jfcfc. £©XK**->-WH16 2©*fflfc 

tf. 4«»H«+T8 0 0T:, 0. 5BfW;!m&T£;:fc 

7yBM*MMK*JBV>T*JJ|S i Sfc6 1 Slyf 
>y»*L&. fit. 2 0 0 5 ?□>©»*£ fcofc 
^TLRft^nfcS ig#6 U4, 2»"CBSSanfc. 5 
*#2X»*6 3±fcO. 5 tfmOJPatJtofclMM 
S i « 6 2 £WTS»fl«j£T#fc. 3&«?8ftft 
fc«fc48rffi««©lfS*. S i fflCtti%ftM*Mli* 40 

[0 2 8 6] (HJSW 4 2 ) 3 inchT2005 
?n>©J?*£8ofcPS (1 0 0) ¥i!gJ|S iSftK 
5 0X©HFS*«f>fcS&>Ttt*fcjfcSlKlr&. E©l$ 
©*ff!$gl4. 1 0 OmA/cm'T&ofc. £©1$© 
#?l®fblStt> 8. 4(im/raln. T&0 2 0 05 
?n>©JP*£Jt^fcPS (100) SiS#±fttt. 

2 4#-?#?L®{bsnfc. ps (i o o) znns is 

#6 1 ±K77*VC VD&KcfcO, S iXfcf**->Y 50 
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tt. aT©fc*DT*S. 
#X : S i H< 
SS^iS«* : 1 0 ow 
fi^ : 8 0 0*C 
Bti: lxiO" 2 Tor r 

: 2. 5 nm/s e c 
[0 2 8 7] ;(OlW+->t^l6 2©*fflK 

#£afc&fr-fr. fi*»H«f'T4 5 0lC, 0. 5l$ffl 
HH*ftTSCfcfc«fcD, 2o©S#£. gflCKO *t>* 

6 1 £xyy>jfHt3cLfc. Tit. 2 0 0 5i7n>© 
fffcfcfco&^flJHfcSnjfcS 1S#6 114. 2#T|$ 
iStlfc. ffi$Mfc,6#77S#6 3±K5jim©JJ#.£ 

8- 3&JH8SS i 1 6 2 **TSS*OTW8T*fc. 

[0 2 8 8] 0WS«4 3) |tff3 I nchT2 0 0S 

*n>©jp*«8o&PS doo) missisjmc 

5 0X©HF«Ptt*Kl*V»T»aflSJjS**l/fc. E©l$ 
©«Sf£®g«. 1 0 0mA/cm s T&ofc. £©!$© 
8. 4wm/min. T&D 2 0 0S 
*n>©J|U*«8ofcPfi (10 0) S l£#£ttli> 
2 4#T#?lStrt:$ftfc. 

[0 2 8 9] PS (10 0) #?lgS iS#6 l±fc/t 
-r7**/ty*-ifcfcJ:0, S iXfcf**v-v;H6 2 

$ i . o*^n >©»*cja»a*fc. k 
T©t*D-e&5. 

RF^&g:: 1 0 0MHz 

mmwrnti •. 6 o ow 

: 3 0 0"C 
Ar^Xff* : 8x 1 0" 3 'To r r 
jftft&ft: 1 2 0# 

9- Vv MtR/t-fTX : - 2 0 0 V 
SfrSafEWTX : + 5V 

[0 2 9 0] #fr. E©xK**$/*;HB6 2 ©affile 
3t*W«S*L&5 0 0t;iEaKIHb&©*$#5xa£ 
#6 3£fife&£>tt. a**Hft+T4 5 CC. 0. 5 
WIHJPSRT* CfcK.tr), 2r>©Sft*5tBCIiiD£*> 
*ft. SUTNaOH 7MflM*JBV>T#?UtS IS 
#6 1 SXy*>^BSUfc. 

[0 2 9 1] MifiUifc.kSleatfOS i JMSft©7M 
NaOH»«JC&V»T*Xy?>iraUtf4. »#^15 
f n^WWTft***. ^?LHJl©X7 5 1 >yaS^ 
©W«Sif*a*n4. Tftfc-6. 2 0 05^n>©» 
**t>ofc*?LRftSnfcS iS^6 U4. 2^Ti^* 
Stlfc. ®M^5^S*6 3±C1. 0tfm©»*£ 
f*ofc¥«ftS i 16 2 £#TSS#:*WT#fco 

[0 2 9 2] X, UStt&JWSflS i l©i9*$jtacS 
xy^V^hU-tffl^Tn^fcfcCl*, 3inchC 

xA-©ffirttcij^Tmess is©jp*©s^fiits 
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/MIOSIS, **0«*ttfc*tLT 5 XUTiZWZ. 
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